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Sustainable Network Planning: 
Reducing Power and Carbon Footprint 
Through Smarter Design 

The Push for Greener Networks 

Environmental sustainability has become a top priority in the telecom industry. Global network 
operators have published ambitious net-zero targets for greenhouse gas emissions, with the 
mobile sector setting a goal to reach net zero by 2050 techblog.comsoc.org. Many operators are 
even accelerating timelines – some aiming for carbon neutrality as early as 2025 mckinsey.com. 
These goals are driven by mounting pressures: rising energy costs, regulatory expectations, and 
corporate climate commitments. Telecom networks today account for a significant share of 
emissions (over a quarter of a typical operator’s total greenhouse gases) and the telecom sector 
as a whole contributes roughly 2% of global carbon emissions mckinsey.com mckinsey.com. 
Industry groups and regulators are responding with sustainability standards and frameworks. In 
Europe, for example, policymakers are working on common indicators to measure network 
energy and environmental impact, and even a Code of Conduct by 2025 to promote best 
practices for reducing the footprint of digital infrastructure joint-research-centre.ec.europa.eu. 
In short, the drive toward energy-efficient, net-zero networks is not just good PR – it’s rapidly 
becoming a business imperative. 

Incorporating Power and Carbon into Network Design 

Traditionally, network planning tools have optimized for performance (throughput, latency) and 
cost (capital and operating expense). Sustainability metrics were rarely part of the equation 
inria.hal.science. This is beginning to change. Modern network planning is embracing power 
consumption and carbon footprint as key factors in the design process. The principle is 
straightforward: every router, base station, fiber link, or switch added to a network consumes 
power and has an associated carbon impact (through electricity use or embodied emissions). By 
assigning a power usage (and corresponding carbon emission rate) to each piece of equipment 
or network element, planners can treat energy and emissions as constraints or objectives in 
design. For example, a planner might set a hard cap on the total power draw of the new 
network, or require that the design stays within a certain carbon budget (tons of CO₂ per year). 
More flexibly, these metrics can be built into the optimization objective – ensuring the tool 
doesn’t just seek the lowest cost or highest performance, but also the lowest environmental 
impact. 

Modern planning algorithms are well-suited to handle such multi-constraint problems. If each 
potential network component carries metadata like power consumption (Watts) and carbon 
intensity (kg CO₂/year), the tool can evaluate countless design alternatives and filter out those 
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that waste energy. The result is “greener” network topologies – for instance, layouts that avoid 
redundant hardware or overly power-hungry routes when not necessary. Industry analyses note 
that automated planning can indeed eliminate excess infrastructure and thereby lower emissions 
tecknexus.com. In practice, this might mean a design with fewer, better-utilized nodes (to save 
energy) or more direct fiber routes (to reduce intermediate equipment), all while still meeting 
coverage and capacity requirements. 

Crucially, considering power at design time aligns 
network architecture with operators’ broader 
climate strategies. Instead of retrofitting efficiency 
after deployment, energy optimization is baked in 
from the ground up. This proactive approach 
complements other efforts like using renewable 
energy sources, smarter cooling in data centers, and 
AI-driven energy management in operations. When 
planners incorporate environmental constraints 
early, the network’s carbon footprint can be reduced 
by design, not just by later operational tweaks. As 
one research initiative observed, there is a direct 
relationship between how a network is designed and 
the emissions it causes – yet historically there was 
“no solid base” to address this in planning models 
inria.hal.science. Today’s smarter design tools are 
finally providing that foundation. 

Multi-Objective Optimization: 
Balancing Cost, Power, and Carbon 

Introducing power and carbon metrics into network planning naturally leads to a multi-objective 
optimization problem. Planners often must balance trade-offs: minimizing carbon footprint and 
power consumption is ideal for sustainability, but network performance and cost still matter to 
the business. Modern optimization frameworks allow objective functions that combine these 
factors – for example, a weighted score that penalizes both high energy usage and high cost. By 
adjusting weights, a company can decide how much priority green metrics receive relative to 
traditional metrics. In some cases, the objective can be set to minimize carbon emissions 
outright, subject to meeting certain performance criteria and budget constraints. In others, 
carbon reduction might be one of several co-equal goals. The flexibility to target any single 
objective or any weighted combination (e.g. 50% cost, 30% carbon, 20% latency) is powerful. It 
means network planners can generate a Pareto set of solutions and choose a design that best fits 
their strategy – whether that’s the cheapest design, the greenest design, or an optimal middle 
ground. 
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Interestingly, optimizing for energy is not always identical to optimizing for carbon emissions, 
especially when electricity sources vary researchgate.net. For instance, a network design that 
draws slightly more power but from renewable-powered sites could have a lower carbon 
footprint than a design with lower raw energy use sourced from fossil-fueled grids. Advanced 
planning tools let users refine such nuances – one can constrain or minimize carbon footprint 
specifically (using carbon intensity factors for each site’s energy source) or focus on raw 
consumption. In both cases, the end goal is a sustainable network design that meets technical 
needs with the smallest environmental impact feasible. 

Smarter Tools Supporting Sustainability 

The good news for CTOs and network planners is that the industry is developing the tools to 
make sustainable network planning a reality. We’re seeing the rise of planning and optimization 
software that includes energy and emission modules alongside the usual cost and capacity 
calculators. These tools can output designs with detailed estimates of power usage and carbon 
emissions, helping teams quantify the impact of different scenarios. Planners can now ask 
questions like, “What if we use equipment model X instead of Y – how much will that cut our 
annual energy draw and CO₂ emissions?” and get data-driven answers. As a result, network 
design is becoming an arena for innovation in sustainability. Automated algorithms, aided by AI, 
can sift through millions of possibilities to find configurations that eliminate waste. For example, 
one telecom study highlights AI-driven planning that avoids redundant equipment installations as 
a way to reduce both costs and carbon footprint tecknexus.com. 

This trend aligns with broader business benefits. Designing for lower power consumption not 
only reduces emissions but also lowers operating expenses (energy bills) – a win-win that 
improves the bottom line while supporting climate goals. Moreover, efficient designs often 
coincide with high-performance networks (e.g., reducing needless devices can also lower latency 
and failure points). It’s a virtuous cycle: sustainability constraints push the network toward 
leaner, smarter architectures, which in turn drive efficiency and resilience. 

Industry leaders are moving in this direction. Nearly all major operators are now factoring 
sustainability into their network evolution plans, often under science-based targets and public 
climate pledges. To support them, standards bodies are providing guidance (as seen with the 
EU’s indicator framework joint-research-centre.ec.europa.eu) and many solution vendors are 
updating their products. For instance, new-generation network planning platforms can set 
carbon or energy as key objectives, right alongside traditional metrics. (As a concrete example, 
Netopt is one such tool that enables planners to optimize designs for minimal power usage or 
carbon output, or to find optimal trade-offs with cost.) By leveraging these smarter tools, CTOs 
and network planners can ensure that the next wave of network expansions – from 5G rollouts 
to fiber deployments and data center builds – are done in a sustainable way by design. In an era 
of net-zero commitments, smarter network planning is proving to be a critical lever for reducing 
the power and carbon footprint of connectivity. 
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Sources: Industry reports and research including GSMA climate action studies 
techblog.comsoc.org, McKinsey telecom energy insights mckinsey.com mckinsey.com, European 
Commission sustainability guidelines joint-research-centre.ec.europa.eu, and technical analyses 
on green network design inria.hal.sciencetecknexus.com. 
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