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Measuring and Reducing Emissions from Digital Infrastructure
Technology plays a key role in reducing our environmental footprint, but it must be used responsibly. At the University of Birmingham, emissions from digital infrastructure form a significant part of our IT-related carbon output. As a global research institution, we are committed to managing and minimising these impacts.
Through a structured transformation programme between 2019 and 2025, we have reduced annual carbon emissions by 130 tCO2e and cut data centre energy consumption by 47%. Sustainability standards are embedded in our procurement processes, and we continue to monitor and optimise our digital infrastructure to support the University’s strategic priorities and net zero goals.
This initiative focuses specifically on IT emissions, using a tailored methodology and baseline year to provide a detailed understanding of the environmental impact of our digital infrastructure. While separate from annual carbon reporting, it aligns with the University net zero goals and provides greater understanding of IT-specific emissions associated with our digital infrastructure.


What do we mean by “digital infrastructure emissions”?

Digital infrastructure - Meaning the physical servers, storage systems, and data centre facilities that power the University's IT services, consumes significant amounts of electricity and generates associated carbon emissions. The University monitors and manages these emissions in two main ways:

1. Direct energy consumption - the electricity used by physical servers and storage hardware
2. Facility energy use - the power required to cool, run, and maintain the data centre environments in which this hardware sits

How we measure our digital infrastructure emissions

The University measures digital infrastructure emissions by tracking:

· Total number of physical compute hosts (servers) in operation
· Annual energy consumption (kWh/GWh) of IT hardware and data centre facilities
· Carbon emissions (tCO2e) calculated from energy consumption data
· Annual operational cost (£) as a proxy indicator of energy efficiency improvement

These metrics are monitored over time and compared against a 2019 baseline to track progress year on year.

Our progress 

Between 2019 and 2025, the University undertook a major transformation of its core IT infrastructure, guided by four principles: standardisation, simplification, consolidation, and security. The transformation involved replacing a large, complex, multi-vendor legacy infrastructure with a modern, consolidated Dell VxRail hyper-converged platform.

The table below summarises the estimated benefits relating to cloud/server infrastructure transformation[footnoteRef:1]: [1:  The data is based on vendor efficiency data and the University infrastructure metrics, pending formal independent verification ] 


	Metric
	2019 Baseline
	2025 Current State
	Improvement

	Physical compute hosts
	129
	32
	74% reduction

	Virtual machines
	~1,800
	~1,650
	8% optimisation

	Annual IT power consumption
	Baseline
	—
	26% reduction

	Annual facility energy consumption
	Baseline
	—
	47% reduction

	Annual energy saved
	—
	0.66 GWh/year
	—

	Annual carbon reduction
	—
	130 tCO2e/year
	—

	Annual cost savings
	—
	£132,000/year
	—




By consolidating from 129 physical servers down to 32, and by replacing ageing, inefficient hardware with modern energy-efficient systems, the University now uses 47% less energy to run its data centre facilities, saving 0.66 GWh of electricity and 130 tonnes of CO2 equivalent every year. 

How we will continue to reduce emissions going forward

The University's IT team will continue to:

· Monitor energy consumption and carbon emissions from digital infrastructure on an ongoing basis, using the 2019 baseline as the reference point for measuring progress
· Consolidate and rationalise server and storage infrastructure further where technically feasible, reducing the overall physical hardware footprint
· Optimise virtualisation - running more services on fewer physical machines reduces overall energy demand
· Apply sustainability criteria in future procurement of digital infrastructure, including requirements for suppliers to hold ISO 14001, ISO 50001 and/or EMAS accreditation 
· Consider energy efficiency ratings when procuring replacement hardware, prioritising equipment with strong energy performance credentials
· Report progress annually as part of the University's Carbon Accounting return
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