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• Mission: Promote & facilitate research at the intersection of 
EE and CS for high impact ICT research

• Health, agriculture, energy transition, and sustainable ICT
• Funding: community building, DEI funding, special calls
• Events: community day and other events (e.g., ICT.Open)
• 10 board members & Program coordinator 

– Scientific-director: Mark van den Brand
– TU Delft, TU/e, UT, Wageningen, U. Groningen
– https://www.4tu.nl/nirict/

The Netherlands Institute for Research on ICT

https://www.4tu.nl/nirict/


ICT as an enabler for Sustainability and 
Sustainable Development
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Sustainability of ICT [environmental]
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Sustainability of ICT [environmental]
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• More and more devices (~billions)
• Embodied carbon and e-waste
• AI and big data processing
• Data centers (water and electricity consumption)



How bad is it?
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March 2024, JRC

Report March 2024

https://publications.jrc.ec.europa.eu/repository/handle/JRC135926


How bad is it?
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On the average: 2% 
NL: 5.2% 
Ireland: 18%
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https://www.theregister.com/2024/04/09/aws_resource_restrictions/


How bad is it?
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How bad is it?
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On the average: 1-1.2% total EU electricity use  



How bad is it in the NL?
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"The Digital Sector in the Netherlands is around 4% of the electricity use and 
0.65% of total energy consumption."
Tweede Kamer report, 22 January 2024 

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.tweedekamer.nl%2Fkamerstukken%2Fbrieven_regering%2Fdetail%3Fid%3D2024Z00733%26did%3D2024D01731&data=05%7C02%7Cs.bayhan%40utwente.nl%7C8a907339ab99488f3b8f08dc41b80b33%7C723246a1c3f543c5acdc43adb404ac4d%7C0%7C0%7C638457505926767250%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=MQ5lV6XzhouEmJMrd%2F3Hyra4F21WCV1hf4MOe4i49K0%3D&reserved=0


Now, let’s talk about some 
promising directions

16/04/2024 Energy Community Day 12



Data center load shifting:
Geospatial and temporal carbon intensity
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https://ourworldindata.org/g
rapher/carbon-intensity-
electricity?tab=table



Data center load shifting:
Geospatial and temporal carbon intensity
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https://ourworldindata.org/g
rapher/carbon-intensity-
electricity?tab=table



Data center load shifting:
Geospatial and temporal carbon intensity

• DCs compute workloads 
– Move computation to clean energy locations
– Postpone computation to cleaner times

• Challenges:
– Cost of moving the computation & data 

(communication’s footprint)
– Meeting strict deadlines for completing computation
– Meeting the regulatory restrictions & privacy & security 
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Co-optimization of smart grid with DC 
flexibility models

• DCs can be heavy consumers of electricity
• But, can also be load balancers
• How to co-optimize DCs and smart grid? 
• MISD: Modular Integrated Sustainable 

Data Centers 
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Curious? 
For more: talk to MISD 

team@UT

https://www.utwente.nl/en/eemcs/news/2023/12/1289977/dutch-project-gets-funding-to-reduce-data-center-energy-consumption-and-co2-emissions


4TU.Green Sensors: Biodegradable sensors
https://www.4tu.nl/greensensors/

• Challenges in recycling and collecting e-waste
– In 2019, 7.4 kg e-waste per capita, 17.4% recycled [source]
– By 2030, the global electronic waste will reach 74 million Mt.
– Air, water, soil pollution

• Solution: Biodegradable sensors
– Replace electronic components with biodegradable 

components
– Adapt protocols for transmission/reception for 

intermittent energy resources 
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https://www.4tu.nl/greensensors/
https://blog.emew.com/global-e-waste-statistics
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Curious? 
For more: talk to GreenSensors 

team

https://www.4tu.nl/greensensors/
https://blog.emew.com/global-e-waste-statistics
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This was just a very tiny part of 
Sustainable ICT discussion

For more: Stay Tuned!

4TU.NIRICT LinkedIn
4TU.NIRICT website

https://www.linkedin.com/company/4tu-nirict-netherlands-institute-for-research-on-ict/?viewAsMember=true
https://www.4tu.nl/nirict/

