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Motivation

• What is sustainability?

• We can’t apply existing frameworks efficiently → Too broad for technical domains such as 
wireless communication

• On the other hand, complex metric systems lead to optimizing sustainability scores instead 
of enforcing practical solutions

• Search for applicable high-level guidelines suitable for technical development.
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Existing definitions of sustainability I

• Brundtland Report 1987: World Commission on Environment and Development [1]

• “Meets the needs of the present without compromising the ability of future generations to 
meet their own needs.”

→Future-oriented vision instead of actionable guidelines

• ESG (since early 2000s) [2]

• E – Environmental Climate impact, carbon emissions, pollution, resource use 

• S – Social Labor practices, human rights, diversity, community impact 

• G – Governance Corporate leadership, transparency, ethics, shareholder rights
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Existing definitions of sustainability II

• 17 Sustainable Development Goals (SDGs) by UN [3]

1. No poverty

2. Zero hunger

3. Good health and well-being

4. Quality education … etc.

→Difficult to apply during technical development

→On the other hand: Complex metric combination systems for sustainability scores [4]
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Proposed sustainability guiding principles

• Efficient Resource Utilization: Maximizing the value extracted from every resource while 
minimizing waste and environmental impact.

• Accountability: Ensuring that all stakeholders are considered and that solutions contribute 
to social equity and community well-being.

• Design for Adaptability and Serviceability: Creating durable and adaptive solutions that 
remain resilient, maintainable, supportable, and repairable as conditions change, enabling 
ongoing fixes and upgrades, while allowing for replacement when it clearly increases 
sustainability.
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Use case example (software): Code 

optimization for signal processing in Open RAN

• Mobile networks consume substantial amounts of energy, with the radio access network 
(RAN) accounting for the largest share

• Power amplifier, air cooling, processing, AC/DC conversion elements

• Use-case: mobile network operator deploys OpenRAN software on commercial off-the-
shelf servers for distributed baseband processing

• Optimization target:

• Real-time processing chain in Layer 1

• Functions such as FFT/IFFT, channel estimation, equalization, demapping, rate matching, and channel 
decoding 

• Tight timing constraints.

DFKI | Intelligent Networks | 30. VDE ITG Fachtagung Mobilkommunikation | Sustainability in ICT Systems



Use case example (software): Code 

optimization for signal processing in Open RAN
Applying the three guiding principles:

Efficient Resource Utilization:

• Can the same radio functionality be provided with fewer CPU cycles or less provisioned 
compute capacity?

• Better code extracts more value from the same physical resources and reduces waste

Accountability:

• Preserves the required functionality and service quality (throughput, latency, reliability, and 
error performance)

Design for Adaptability and Serviceability:

• Micro-optimizations might grant short-term benefits but introduce maintenance issues
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Use case example (hardware): Open RAN site 

modernization

• Selective upgrades vs suite exchanges

Efficient Resource Utilization:

• Reduce material consumption and corresponding emissions

• Modern hardware might reduce energy consumption (contradicts previous aspect)

Accountability:

• Sustainable hardware modernization should preserve network performance and service 
availability

Design for Adaptability and Serviceability:

• Core idea of Open RAN →modular system
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Conclusion and outlook

• Translating broad, established frameworks into three simple guiding principles for 
sustainability

• Efficient Resource Utilization

• Accountability

• Design for Adaptability and Serviceability

• Automation and AI optimize resource utilization in large-scale communication 
infrastructures, while also introducing new energy consumption considerations

• The proposed guiding principles provide a structured approach to address such trade-offs
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