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• Academics
• Networking
• Distributed Systems
• Sustainability

• Network vendors
• Network operators
• Application Service Providers



Motivation
What is “Sustainability”?

3

Meeting the needs of the present
without compromising the ability of future generations to meet their own needs

[UN Brundtland Commission, 1987]

Specifically associated with environmental sustainability and “carbon footprint”
The amount of carbon emitted from burning fossil fuels to generate power

Reducing carbon footprint to Net Zero to combat climate change is considered one of 
mankind’s “Grand Challenges”



Dimensions of the problem

We picked 3 dimensions - others could be discussed if anyone interest to 
bring some up and time allows
1- Applications, systems, and stakeholders
     such as Web, streaming, AI
2- Networking Technology
3- “Lifecycle” and control loop aspects
      for energy consumption management

Other dimensions: network decomposition as edge/WAN/DC (somewhat 
subsumed into 2); time horizon (as what impact can be had now, in 2 
years, in 5 years), etc… 



Understanding Energy Consumptions in Systems: 
Video Streaming

Source: Netflix Environmental Social Governance Report 2023



Energy Proportionality in Reality

Dan Schien, Bristol University



Attributional vs. Consequential
Carbon Emission
• Traditional attributional accounting is often applied in reporting 

the carbon emission impact of an isolated unit
• Company or specific sector

• However energy saving and carbon reduction measures in one 
unit or sector could lead to an overall increase in the larger socio-
economic system
• When a data centers switches to renewable energy
• While the overall amount of available renewable energy does not change, 
• So that other consumption would consume less carbon-neutral energy.





ICT Systems and the Grid:
Flexibility Requirements vs. Flexibility Potentials
• Flexibility Requirements

• Myopic optimizations in individual systems
• Concentrating load and reducing overall energy consumption
• Can lead to unexpected and unwanted peaks, exceeding planned power 

budgets
• Flexibility Potentials

• Adaptive systems that can respond to cost indications and changing energy 
budgets

• Ability to plan ahead on macro level and to adapt on micro-level

• Scenarios
• Data Center co-colocated with renewable energy sources
• Workloads that follow energy availability (geographically)



First Take-Aways

• Greening Networking vs. Sustainability
• Credible efforts in this space seem to require holistic perspective
• Networking just a small piece in bigger picture
• Networks are often critical infrastructure: availability important
• Suggested perspective: Networked Systems (including AI, cloud computing, 

mobile networks etc.)
• Interaction of Networked Systems with energy sources

(grid, local renewable energy)
• Flexibility potentials
• Cross-discplinary approach highly recommended

• Tech won’t save us
• Credible work should consider socio-economic factors and constraints
• Example: current AI hype-cycle and its proclaimed energy demands
• Short term privatized profits – long-term societal debt



Outcomes

Report work in progress
Dagstuhl press release



Matrix of Potential 
Research Topics 
and their 
Estimated Impact



More Information
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