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Energy Efficiency to Tame Data Center Energy Use 
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The rise of the digital economy presents the potential to save energy in broad swathes of the 
economy.1  Data centers provide computing power to digital services driving these energy savings.  
Ironically, growth in digital services has enlarged data centers’ own energy footprint and resulted 
in mounting pressure to increase data centers’ energy efficiency. 2  To date, efficiency gains have 
helped offset rapid growth in demand for data center services.3  But anticipated robust growth in 
computing services, accompanied by flattening trends of energy efficiency gains among data 
centers, has added further pressure to increase efficiency.4 
 
Technology Advances Won’t Preclude Regulation.  One response to this demand for efficiency has 
been technological innovation.  Photonic chips, which use light particles in place of electrons to 
transmit information, are being developed to make servers more efficient.5  New energy sources 
for data centers, like hydrogen fuel, are being explored.6  Highly efficient data centers, which use 
innovative waterless cooling systems coupled with other energy efficient systems, are under 
construction.7  In the public sector, the Department of Energy (DOE) has announced $40 million 
in funding of 15 projects to develop efficient cooling systems for data centers.8 
 
However, data centers’ large energy footprint suggests that industry should not expect such 
innovation to preclude regulation on data centers’ energy efficiency.  Therefore, industry should 
closely monitor regulatory developments in this rapidly evolving field. 
 
Data center energy efficiency is largely regulated in two ways.  First, energy efficiency rules can be 
adopted for computing parts used in data centers, such as servers and storage devices.  Second, 
rules can be adopted for data centers to achieve certain facility-level energy efficiency, often 
measured through power usage efficiency (PUE)—the total energy used by a data center divided 
by energy used by information technology components such as servers and storage devices. 
 
United States 
 

Energy Star for Computer Servers.  In the United States, Energy Star, a voluntary joint 
program between the DOE and the Environmental Protection Agency (EPA) begun in 1992, has 
been the primary energy efficiency benchmark for computer servers.9  Energy Star Tier 1, issued 
in May 2009, was a voluntary system to award Energy Star labels to servers that met or exceeded 
certain energy efficiency criteria.10  Energy Star Tier 1 covered a limited array of servers with four 
or fewer processor sockets.  It excluded servers with more than four processor sockets; blade 
systems including blade servers and blade chassis; fully fault tolerant servers; server appliances; 
multi-node servers; storage equipment including blade storage; and network equipment. 11  
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Servers covered by Energy Star Tier 1 could qualify for Energy Star certification by meeting multiple 
criteria including minimum efficiency levels and idle power level ceilings.12 
 
Since the introduction of Tier 1, Energy Star has been regularly updated to expand its coverage 
and heighten efficiency criteria.  In 2013, Energy Star Version 2.0 was issued to include blade, 
multi-node, and resilient servers in addition to servers covered in Version 1.0.13  Version 2.0 also 
required all server products to run Standard Performance Evaluation Corporation’s (SPEC) to 
Server Efficiency Rating Tool (SERT) to evaluate whether it met efficiency criteria.14  Energy Star’s 
labeling criteria was updated to Version 3.0 in 2018, further raising efficiency criteria required for 
certification.15  On April 12, 2023, final specifications for Energy Star Version 4.0 were issued.16  
Version 4.0 introduces different power efficiency requirements for power supply units (PSUs) 
based on their rated output power and increases energy efficiency levels required for certification 
across the board.17  Version 4.0 is scheduled to take effect on January 12, 2024.18 
 

Energy Star for Data Centers.  In 2010, the United States expanded Energy Star to include 
data centers as a way to incentivize facility-level energy efficiency.19  Data center owners can use 
Energy Star’s benchmarking software to analyze their energy efficiency relative to other 
comparable data centers.20  The benchmarking software applies a holistic statistical model that 
accounts for a data center’s energy use as well as other factors that may affect energy usage to 
assign a single Energy Star Score.21  Data centers that score at least 75 out of 100 may be eligible 
for Energy Star certification.  As of July 20, 2023, 233 data centers in the United States were Energy 
Star certified.22 
 

Energy Act of 2020.  The United States currently does not have mandatory energy 
efficiency regulations for privately owned data centers.  However, the Energy Act of 2020 included 
several measures related to data center energy efficiency including establishing an open data 
initiative on energy use at federally owned and operated data centers; creating a new metric to 
evaluate data center energy efficiency; and developing a strategy to maintain, purchase, and use 
energy efficient and energy saving information technologies at federal agencies.23   Increased 
visibility into data center energy efficiency and new measurement techniques could potentially 
lead to insights that inform future efficiency regulations for data centers. 
 

State Efforts on Data Centers.  Individual states have attempted to regulate data centers.  
A bill to study the impact of data center development, including energy impact, was proposed in 
Virginia.24  A bill in Oregon aimed to make data centers reduce emissions from electricity use.25  
Although both bills failed to became law, these and other states may attempt to pass similar 
measures to impose energy efficiency requirements for data centers where federal regulation is 
absent.26 
 
European Union 
 

Ecodesign Directive for Computer Servers.  The European Ecodesign Directive was adopted 
in 2009 to establish a framework for setting mandatory energy efficiency requirements for 8 
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product areas (heating equipment, water heaters, electric motors, lighting, domestic appliances, 
office equipment, consumer electronics, and HVAC systems) with a high potential for cutting back 
energy consumption.27  In 2019, the Ecodesign Directive was expanded to include servers and data 
storage products through European Commission Regulation 2019/424.28  The Ecodesign Directive 
requires covered products to operate at or above predetermined minimum energy efficiency at 
various power levels.29  It also requires servers and data storage products to be manufactured 
using techniques that would not prevent their repair or reuse.30  Certain products such as servers 
with more than four processor sockets, fully fault tolerant servers, network servers, and small and 
large data storage products are excluded from these requirements.31  Additionally, the Directive 
lays out processes to enforce compliance with efficiency standards through required information 
disclosures and testing procedures.32  Manufacturers are required to disclose metrics such as 
power supply unit efficiency, idle state power, maximum power, and active state energy efficiency 
of covered products.33 
 

Energy Efficiency Directive Proposal for Data Centers.  Unlike the United States, the 
European Union has taken a more prescriptive approach to regulating data centers’ energy 
efficiency at the facility level.  The surge in energy prices caused by Russia’s invasion of Ukraine in 
2022 renewed the importance of energy efficiency in the European Union’s broader energy 
security policy.34  Consequently, the European Union is currently working to amend its Energy 
Efficiency Directive to further reduce final energy consumption by 11.7% by 2030.35   Savings 
achieved through energy efficiency improvements were given front stage as the proposed 
amendment calls for energy efficiency solutions to be considered in major planning, policy, and 
investment decisions in energy system, non-energy, and transportation infrastructure sectors.36 
 
The proposed amendment also introduced provisions specifically targeting data centers.  First, it 
would require all data centers with a power demand of over 500 kilowatts to disclose information 
about its energy consumption and efficiency.37   The European Commission plans to use this 
information for an assessment report that could be followed by proposals for measures to further 
improve data centers’ energy efficiency. 38   Additionally, European member states would be 
required to ensure that data centers with an energy footprint exceeding 1 megawatts use or 
recover their waste heat from operations.39  Data centers that are unable to comply would be 
required to demonstrate why it is technically or financially unfeasible.40 
 
Enforcement of the Energy Efficiency Directive will depend on European member states’ 
implementing legislation that is yet to be passed.  Germany’s Energy Efficiency Act, currently 
adopted by the German cabinet and scheduled to be voted on by the Bundestag, sheds some light 
on what implementation of the Directive may look like.41  The current draft proposes mandatory 
efficiency requirements for new and existing data centers.  Specifically, new data centers would  
be required to achieve a PUE of 1.5 by July 2026, which would need to be further improved to 1.3 
by 2030.42  In addition to PUE requirements, the Energy Efficiency Act would require new data 
centers opening in 2026 to reuse 10% of the heat they generate.43  This number would increase 
to 20% for data centers built in 2028.44  As the draft has been going through the enactment process, 
the German Datacenter Association (GDA) has been an active advocate on this issue, urging the 
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German government to fine tune heat recapture requirements to bring them down to more 
practical levels for the industry.45  The GDA has also pointed out that PUE requirements may cause 
problems for colocation data centers because uncontrollable factors such as actions by clients and 
low utilization rates may drive their efficiency down.46 
 
China  
 
China has taken a proactive stance in implementing energy efficiency regulation for data centers.  
In 2021, China’s National Development and Reform Commission (NDRC), which wields broad 
regulatory powers over the economy, is encouraging data centers to be more energy efficient.47  
The NDRC set PUE targets for new large data centers at 1.3 and data centers generally at 1.5 by 
2025.48  In addition to the NDRC, “Eastern Data, Western Computing,” China’s data computing 
infrastructure project, seeks to support the data center industry in achieving energy efficiency 
targets.49  This project, by developing new data processing hubs in the Chinese interior, seeks to 
take advantage of cooler and drier climate conditions, which will in turn enable data centers to 
reduce electricity consumption for cooling systems.50 
 
 
Conclusion.  As global computing demand continues to show robust growth amid a push to reduce 
carbon emissions, governments of the United States and other major economies have increased 
their attention on data centers’ energy consumption and environmental footprint.  Although the 
United States has yet to adopt mandatory energy efficiency requirements for data centers or 
computer servers, European and Chinese regulations may nudge United States to adopt similar 
measures in the future.  DOE grants exploring innovative technologies for data centers’ cooling 
solutions, as well as reporting mandates for federally owned and operated data centers, signal 
that more regulations may be on the horizon in the United States.  Data center and computer 
server industries should be prepared not only to respond to future regulatory action in this space 
but also to actively participate in shaping future regulation. 
 

* * * * 
 
For more informahon on HWG LLP’s energy prachce, please contact John A. Hodges. 
 
Hoon Kim, a J.D. candidate at Georgetown University Law Center, who has been a Summer 
Associate at HWG LLP, contributed to the preparahon of this advisory under the supervision of 
John Hodges. 
 
This advisory is not intended to convey legal advice.  It is circulated publicly as a convenience and 
does not reflect or create an a;orney-client rela=onship. 
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