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Energy Demand

Datacenters are globally consuming an 

estimated 460 terawatt-hours (TWh) 

in 2022.

Datacenters total electricity 

consumption could reach more than 

1.000 TWh in 2026.



PUE - Efficiency in Data Centres

Power usage effectiveness (PUE) is the most used KPI for data centres. But it shouldn’t be!  



IT Power use in Data Centres

PUE is defined as the ratio of the overall annual energy consumption of the data centre facility, 

to the annual IT equipment energy consumption.

At a PUE of 1.1, IT is 

responsible for 90% 

of total Energy 

consumption of a 

Data Centre.



IT Efficiency in Data Centres

Interact studies IT hardware in data centres. Our 

research has been funded by the UK Research Institute and 

Innovate UK and published in academic journals. 

We have tested servers in our lab for 8 years 

and created the world’s largest database on 

server performance.



IT Efficiency in Data Centres

As servers are the highest energy users in the IT stack, there are two important server metrics to consider:

ITEEsv - IT Equipment Energy Efficiency for Servers 

ITEEsv quantifies the energy efficiency of servers. 

A higher ITEEsv score indicates greater processing 

capacity per unit of electric power, meaning the 

servers operate more efficiently.

ITEUsv - IT Equipment Utilization for Servers

ITEUsv specifies the average CPU utilisation of 

servers in a data centre. Higher utilization means 

the servers perform more work, improving 

overall productivity.



IT Efficiency – CPU over time

• ITEEsv (ISO/IEC 30134-4) sets the grade
o SSJ_ops per watt (SERT® Worklet)
o A more efficient server has a higher ITEEsv value

• Every refresh or decommissioning should 
consolidate equipment
o Replacement server should have a higher ITEEsv 

than the original server
o Quantity of IT equipment should be reduced

Higher ITEEsv values

ITEEsv improves with increased utilization and higher CPU tech generation 



Energy Efficiency – Configuration is King
Age is less important than configuration

Latest generation server configuration – 13% more efficient. 
Energy Efficiency Core-for-Core isn't transformational – Correct 

configuration is!

Upgrade N-1 CPU: Now current generation
 is less energy efficient



Energy Efficiency – Configuration is King
Upgrade N-1 CPU + RAM – Now Current Gen is considerably less energy efficient



ITEEsv

Research by Interact examines ITEEsv down to server configuration level. 

It allowes us to grade each unique server, and identify:

Best & underperforming servers

Candidates for upgrade

High energy users

Suboptimal configurations



Performance Strategies

Understanding the energy effectiveness and max capacity of servers enables specific strategies for server estates:

Grade A Servers

Increase utilization and explore longer product life

Grade B-C Servers

Identify upgrade options and reduce operational costs

Grade D-E-F Servers

Plan optimal consolidation and decommissioning strategies



Displaying Performance - Tools



Visualising Performance



Visualising Performance



Opportunities for Circularity



IT Performance over time

Identical Performance in refurbished and new IT equipment – Multiple IEEE journals and 100’s of real-life case studies 

RIC backed up that mechanical and electrical parts don’t wear the same

The latest generation is not optimum in all use phases - Overprovisioning

Cost and energy analysis proves this over time

Huge environmental benefits of refurbishment and 2nd life



Extend product life where appropriate - What is Circularity?

Understanding Product Lifecycle Management

Re-use is the second-best path of return. Second only 
to absolute reductions.

Recycling and Recovery of materials is very important 
but a lower value proposition that the above

Disposal – Waste as energy and landfill



The Opportunity in storage – The demand gap

Enterprise storage projected to >40ZB by 2035

Installed base of storage devices in drive units (left) and TB capacity (right) in USA data centres 

from the 2024 United States Data Center Energy Usage Report



The Opportunity – Storage 2020-2027 Part 1

Over 600 million drives produced in 2020.

Research published in European Journal of 
Engineering and Computer Science (EJECE 2024) by 
Interact, Cedar and Circular Drive Initiative.

Year-long drive erasure and diagnostics research 
carried out of over 117,000 individual drives in 
2023/24.

87% of drives (HDD, SSD and NVMe) suitable for reuse 
based on health and reliability measures.

Re-use rate for storage circa 10%



The Opportunity – Storage 2020-2027 Part 2

Value of the secondary storage market for 2020 
drives in 2025: 

$14 Billion resale value to ITADs / Reseller

Value to customers versus buying new:

$10 Billion in savings for enterprise versus buying the 
same capacity new

In carbon alone 29,425,600 Tonnes of embodied C02e 
wasted. 

That’s the carbon footprint of every home in London, 
Dublin and Berlin combined for a year!



Environmental Impact – Typical server

Resources & Waste Air Emissions Water Emissions

Water 2448 ltr (equivalent to avg. adults 
water intake for 2 years)
Energy 2500 kWh (equivalent to avg. UK 
household’s electricity consumption for 278 
days)
Waste, non-hazardous 38027 g
Waste, hazardous 2218 g

Greenhouse Gases  508 kg CO2 eq 
(equivalent to avg. car CO2 emissions over 
38 days)

Acidification, emissions 3901 g SO2 eq
Volatile Organic Compounds 22g
Persistent Organic Pollutants 487 ng i-Teq
Heavy Metals 1540 mg Ni eq.
Particulate Matter 2538 g

Heavy Metals 748 mg Hg/20
Eutrophication 13 g PO4



Environmental Impact – British Geological Survey



Case Studies



Energy Efficiency – Decommissioning – UK Bank

End of life decommission. The servers for analysis were 

due to be decommissioned and replaced over the next 12 

months.

These 2217 servers could be replaced with 406 PowerEdge 
R7625 Servers at the same average utilisation of 40%

This lead to a 78% reduction in Energy and Carbon or 
saving of over 38 million kWh and 8 thousand Metric 
Tonnes of Co2e over 3 years.

Saving, at today's energy prices, £6.1 Million pounds.



SCOPE  Determine energy consumption and emissions. Provide an 

analysis with identified projects that achieve efficiency, sustainability, 

and cost reduction goals.

PROJECTS

• IT efficiency improvements up to 33% 

• IT energy cost savings of €100,000 p.y.

• Scope 2 & 3 emission reduction up to 260 tonnes

Energy Efficiency – Sustainability Projects – Dutch Government



Energy Efficiency - Upgrading



Case Study – Healthcare



Case Study – Improve Performance



Thank you! Questions?
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