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Benefits
Improved Player Experience

Especially on handheld devices, reducing the power 
consumption can improve the player experience

● Extended baery life
● Wider distribution and accessibility on more devices
● Cooler devices and less fan noise
● Longer hardware lifespan
● Lower energy bills

Possible side eects for the studio
● Happier players
● Extended playtime sessions
● Lower server costs
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“Energy eiciency is not just a technical 
detail, it’s a competitive advantage. Longer 
baery life keeps players engaged on the go, 
while lower energy demand contributes to a 
more sustainable game industry. 

To make real progress, we need reliable ways to 
measure and compare performance across the 
industry, and it is exciting to see SGA being a 
leader of that transformation.”

Laurent Gibert, 
Principal Product Strategy Architect 
& Co-Lead Unity Montreal
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     Disable World Rendering in Menus

A considerable amount of playtime is spent in menus. Disabling the world rendering in 
menus is easy to do and won’t be noticed by the player. 
This is especially important for pause screens, which can be up for quite some time when 
the player paused the game. If the game world is still visible and not paused while the 
menus are open, dropping the rendering resolution or frame rate is still a viable option.

     Inactivity-based Energy Saving

While modern screens don’t need screensavers anymore, the same technique can be used 
to save energy. Depending on the game genre, it’s safe to assume that after 1-5 minutes 
without any user input, the game isn’t being played anymore, and you can reduce the 
rendering resolution, cap the frame rate, etc. 
On OLED screens, even reducing the image brightness saves energy.

     On XBox Series Consoles: Dynamic Power States

Using dynamic power states, the XBox GPU power consumption can be throled when the 
current workload isn’t that high. Most games don’t use the GPU at full capacity in every 
situation, so this can reduce power consumption noticeably. Microsoft is responsible for 
the implementation details, you just enable the feature, and for that, only a single enum 
value needs to be set, as detailed in the linked documentation.

This is a baseline of best practices that can be used in any game and can 
be fit into the busiest production schedule to reduce the energy 
consumption of games at runtime focusing on solutions that

● are easy to implement and maintain
● don’t directly aect the player experience 
● have a substantial eect
● can be applied to prey much every game

Author: Hauke Thießen, Technical Coordinator of SGAs Energy Eiciency Network 
and Technical Artist at Deck 13 Interactive.

    Adjustable Frame Limits

With more screens nowadays supporting 120+ Hz refresh rates, just 
using VSync to limit the frame rate isn’t enough. Adding an adjustable 
frame limit doesn’t take much time and is one of the most eective 
ways to limit power consumption. For any game that’s not a 
competitive FPS, the default can safely be set to 60.

Basic Energy Optimization 
Checklist

https://learn.microsoft.com/en-us/gaming/sustainability/developer-tools/dynamic-power-states


Energy Saving Plugins 
Easy to enable  
Unreal, Unity and Godot

These plugins dynamically detect when players become idle and 
enable developers to integrate automatic energy-saving 
modes across the most widely used engines. 

After predefined thresholds, they reduce frame rate and rendering 
resolution, and in longer idle states can even temporarily disable 
rendering entirely. Once the player provides input, the game 
immediately returns to normal seings. 
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Unreal Plugin by Hauke Thießen (Deck13 Interactive) 
Unity Plugin by Oliver Stock (Walk the Frog UG)
Godot Plugin by Ashe Foltin (Bold Beetle Games)

Reduce energy consumption when player is idle, 
extend playtime on baery-powered platforms 
by up to 15%

Godot Subreddit celebrated the Plugin with over 100 000 views in the first 48h 
and 840 shares.  

https://www.fab.com/listings/05b7bb7f-0bb4-4421-94f8-133c47e23de2
https://github.com/wtfoliver/UnityEnergySaver
https://godotengine.org/asset-library/asset/4762
https://www.reddit.com/r/godot/comments/1r3qa14/we_wrote_a_tool_to_help_you_reduce_your_games/


Apple Xcode power profiler

Android power profiler

AMD uProf

Intel VTune

More Tools
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Nvidia Nsight

Unity Adaptive Performance Tool

Wa Wiser

Windows RAPL driver

Windows Performance Analyzer

Xbox Sustainability Toolkit

https://developer.apple.com/documentation/Xcode/measuring-your-app-s-power-use-with-power-profiler
https://developer.android.com/studio/profile/power-profiler
https://www.amd.com/en/developer/uprof/uprof-power-profiling.html
https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2023-0/energy-analysis.html
https://docs.nvidia.com/nsight-systems/UserGuide/index.html#nvml-power-and-temperature-metrics-preview
https://docs.unity3d.com/6000.5/Documentation/Manual/adaptive-performance/introduction.html
https://github.com/wattwisegames/watt-wiser?tab=readme-ov-file
https://github.com/hubblo-org/windows-rapl-driver
https://github.com/microsoft/terminal/wiki/Windows-Performance-Analyzer-(WPA)-Usage-Guide
https://developer.microsoft.com/en-us/games/articles/2025/04/inside-the-xbox-sustainability-toolkit/


More Tools

A wall plug power meter is enough to validate your 
power savings.

Any meaningful intervention that shifts power 
consumption will be measurable on a 14€ wall plug 
power meter.

For already low-power devices 
(mobile/switch/etc) more accurate tools will be 
needed (and these can still be meaningful in 
aggregate).

Validating measurements 
with a simple power meter
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Case Studies

Power Saving Modes: Epic Games Fortnite, Ubisoft For Honour and Infinity Ward Call of Duty

Pause rendering & 2.5D Menus: 343 Industries Halo Infinite 

Screen Dimming: Bethesda TES: Online

Power saving on mobile detecting “running on baery”

Controller Disconnect Minecraft

Hardware Limitations EA Balefield 6

Optimising for low fan noise/heat GOALS GOALS

Playstation 5 “Power Saver” Mode

Xbox Dynamic Power States (DPS) System

Graphics options in constrained FPS modes

Game engine dierences in energy consumption
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Power Saving Modes

Fortnite

Fortnite experimented with 
resolution scaling & idle 
states (AFK on menus)

FPS and resolution are major 
determinants of power use.
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Power Saving Modes

Live game implementation
Power savings equivalent to 14 wind 
turbines running for a year, just from 
changing behaviour in idle states.

“As a result of these changes, we estimate 
around 200 MWh per day of savings across 
our total player base, or 73 GWh per year.”

“After one minute in the front end, 
we dropped the maximum 
resolution to 60% (from 75) and 
after two minutes, we dropped 
the resolution to 50% and 
reduced the frame rate to 30 fps.”

“After analyzing the data and 
reviewing player sentiment, we 
decided to take a more aggressive 
approach. We adjusted the front-end 
energy saving seings to kick in fully 
after 30 seconds, dropping to 30 fps 
and 50% resolution; we also reduced 
the maximum resolution of the game 
from 75% to 65%.”

Fortnite 
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Power Saving Modes

Fortnite
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Epic games whitepaper has code examples of power 
saving-mode implementation in Unreal.

This case study served as the foundation for all the 
Power Saving Plugins listed on page 5, which can now 
be easily implemented.

https://www.unrealengine.com/en-US/blog/white-paper-reducing-fortnite-s-power-consumption


Power Saving Modes

For Honor
The implementation process at Ubisoft took two months, from conception to 
release. However, with the adoption of established best practices, the process 
can now be completed in a significantly shorter time.

● Ubisoft started with two graphics modes.
● Similar process as Fortnite, testing with power meters.
● Expanded to add power saving modes.

Finding: If the power-saving mode is set to "default," most players will retain it.
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SGA Meetup Recording on Power Saving Mode in For Honor with 
Ubisoft and XBOX

https://www.youtube.com/watch?v=QUkM-42c9zA&t=3s
https://www.youtube.com/watch?v=QUkM-42c9zA&t=3s


Power Saving Modes

Call of Duty - O / Minimal / Full Eco Mode
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Pause Rendering & 2.5D Menus

Pause Rendering - Halo Infinite

“The image… shows our Campaign gameplay running on 
Xbox Series X at 4K / 60FPS. We've measured our Power 
Consumption with multiple devices and confirmed our 
total power draw was 64% of our GPU + CPU capacity, or 
185 was total AC power.”

When you pause? It’s still rendering the whole scene at 
4K & 60FPS
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Pause Rendering & 2.5D Menus

Pause Rendering – Halo Infinite

“The game is paused in the same location, but the 
resolution is automatically lowered to 1080p. We were 
able to measure a 55% power draw on the GPU + CPU 
after our change, or 165 was total AC power.”

20 was power saving for free.

Stopping the world render while paused, replacing it with 
a static image, lowering FPS/res is very easy and saves 
real power.

You can go further with 2.5D.
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Pause Rendering & 2.5D Menus

Pause Rendering – Unreal implementation

“Opening the same menu with world rendering disabled results 
in a 35% decrease in power consumption, from 93 to 59 was. 
You could save even more energy by pausing the gameplay logic 
while in the menu. 

If you really want to keep the transparent menus, you can take a 
screenshot when you open the menu and display that while the 
menu is open. If you don’t want to pause the game or change 
the background, you can reduce the rendering resolution 
instead. Since the game is blurred anyway, even ridiculously low 
resolutions are fine”

haukethiessen.com/developing-games-for-devices-with-bae
ries/
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https://haukethiessen.com/developing-games-for-devices-with-batteries/
https://haukethiessen.com/developing-games-for-devices-with-batteries/


Pause Rendering & 2.5D Menus

Pause Menu Rendering – Unreal implementation

“In this screenshot, the screen percentage is reduced to just 
10%. In case you are not familiar with how screen percentage 
works in Unreal: It scales the internal resolution used to render 
the image. For example, if the output resolution is 2560x1440 
and the screen percentage is 10%, then the internal resolution 
is 256x144 pixels. This means the number of pixels rendered 
drops by 99%! 

…It’s not as eicient as disabling the rendering completely, but 
in my tests, the power consumption was just slightly >60 
was.”

haukethiessen.com/developing-games-for-devices-with-baeries/
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https://haukethiessen.com/developing-games-for-devices-with-batteries/


Pause Rendering & 2.5D Menus

2.5D Menus – Halo Infinite 

Originally shipped with 3D menus @ 60FPS and 4K
● Average GPU: 96.2% 
● Average Power: 67.5%

Started by dropping FPS to 30
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Pause Rendering & 2.5D Menus

2.5D Menus – Halo Infinite 

Upsides of 2.5D Menus

● Minimal components 
● Easy to upgrade
● 2D background image can be created in any 

tool, generated in-house or outsourced
● Load times should significantly improve 
● Power consumption and energy bills for 

gamers' devices should be lower
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Pause Rendering & 2.5D Menus

2.5D Menus – Halo Infinite 

Constraints

● 3D avatars need to be lit to match the new 
2D backplate 

● Background cannot support motion 
● Cannot support DOF on avatars but you 

can bake DOF into background image
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Pause Rendering & 2.5D Menus

2.5D Menus – Halo Infinite 
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Screen Dimming

TES Online (Bethesda) 
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Screens use power, so screen dimming is useful 
for OLED screens, as they can actually reduce 
power consumption if displayed image is darker 
(while classic LCD screens always use the same 
amount of energy)

● Dimming the screen when inactive 
saves power on OLED screens

● OLED “dark modes” can save ~15 was 
on OLED laptops

● Dark-mode option for interface scenes 

“All major consoles have some OS level seing to do this but there is no PC counterpart, so we 
implemented it ourselves”



Power saving on mobile

Benefits
● Reduces baery consumption
● Reduces daily charges – less wear on the baery
● Eicient games = more devices that can run it
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Lessons from Roblox, Subway Surfers and others: 
“If you can make your game run on a potato, you can reach 
an incredible number of players.”

Detect whether you’re running on baery 
and optimise for power life.
haukethiessen.com/developing-games-for-devices-with-baeries/

In Unreal 

In Unity

On Windows, it’s a bit more complicated.

https://haukethiessen.com/developing-games-for-devices-with-batteries/
https://github.com/HaukeThiessen/EnergySavingPlugin/issues/1#issuecomment-3780904787


Disconnected Controllers

Minecraft
Controller inactivity = AFK

“we lowered the frame rate when the controller disconnection 
notice is on screen for greater than 60 seconds.”

Device & Area Screen 

Time %

Median FPS

Windows 7.1% 60 FPS

Xbox One: controller 

disconnected screen

14% 60 FPS

Xbox One: pause screen 1% 60 FPS

Xbox Series: controller 

disconnected screen

10.6% 60 FPS

Xbox Series: pause screen 0.5% 60 FPS
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Avg % In Active 

Gameplay

Avg % During 

Stage 1

Avg % During 

State 2

Avg Wattage In Active 

Gameplay

Avg Wattage 

During Stage 1

Avg Wattage 

During Stage 2

Xbox 

Series X

24% 21% 17% 102W 89W 81W

Xbox 

Series S

31% 26% 19% 62W 52W 48W

Disconnected Controllers

Minecraft
Y-axis is “estimated 
average power 
consumption”
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Productive Hardware Limitations

Balefield 6
Optimisation for Xbox Series S hardware constraint 

“made the whole game more stable”

Incredible co-benefit of targeting legacy/lower spec hardware

Unknown eect on power, but if GPU/CPU load equals power, this 
would probably also save power

● only if the CPU & GPU aren’t running at 100% capacity
● need an (power saving-mode style) FPS/resolution cap
● there are places you can make eiciency improvements 

without it translating into saving energy
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Mid-Game Power Measurement

GOALS
GOALS is a highly optimised game, which can easily run at 500+ 
FPS w high end PCs

No practical use for 500+ FPS, taxes hardware, generates heat 
and noise

Technical Director of GOALS Torbjörn Söderman wrote some 
code to monitor the heat/load on player GPUs and target a good 
user experience 

● Also saves power – and not just in idle state
● Access recording of this method
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https://www.youtube.com/watch?v=DjMkHm9JJRI


Playstation 5 Energy Saver Mode

Launched in Sept 2025 PS update.

There is not a lot of info available so far: 
possibly throles or disables PS 
hardware (because VR mode 
unavailable)
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Xbox Dynamic Power States (DPS)

The intent of DPS is to unlock voltage savings for games without 
impacting performance.
 
How do to achieve this: 

● Enable GPU dynamic power states 
● GPU calculates normalized frame statistics and stores it as 

historical data 
● GPU automatically changes power states based on the current 

game demands and the historical data, saving energy”

Dynamic Power States - Microsoft Game Dev
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https://learn.microsoft.com/en-us/gaming/sustainability/developer-tools/dynamic-power-states


Xbox Dynamic Power States (DPS)

Call of Duty© Black Ops 6

"We spent a few days experimenting with DPS and the results were promising. Specifically, we could see an additional 10-15% power 
savings in areas beyond those we introduced using the Xbox Sustainability Toolkit. We were already throling parts of the game 
engine down (for example, while in menus or front-end screen), with no change to the players' framerates, which saved us a lot of 
power, but DPS allowed us to get additional savings with no eort." 

"At the time of shipping Black Ops 6, our current implementation plan seled on: 

● Enable DPS in all areas of the game where we’re already applying power saving measures
● Expose a flag that enables DPS at all times, which is o by default. Since we are very sensitive to even the smallest drop in 

performance, we will be using this flag to perform some multi-day performance testing and go from there. It would be nice to 
turn on all the time, but only once we have suicient data to back that decision." 

– Rulon Raymond, Senior Director of Technology
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Graphics options in constrained FPS modes 

In contexts where FPS is capped (e.g. at 60FPS) by hardware capability (e.g. certain 
televisions), graphic mode options that prioritise “FPS”  can reduce energy consumption vs 
modes that prioritise “graphics”

Untangling the carbon complexities of the games industry report
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https://www.playing4theplanet.org/project/carbon-complexities-report


Game engine energy 
consumption differences

Unity and Unreal have dierent energy use characteristics on tests 
of performance on:

● Physics
● Static mesh rendering
● Animated dynamic mesh rendering

Unlikely to be actionable for most developers – but could become 
future points of dierentiation

From preprint paper: A Comparative Analysis of Energy Consumption 
Between the Widespread Unity and Unreal Video Game Engines
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https://arxiv.org/html/2402.06346v2
https://arxiv.org/html/2402.06346v2


Resources

Microsoft Case Studies

White paper: Reducing Fortnite’s power consumption

A Comparative Analysis of Energy Consumption Between the Widespread Unity and Unreal Video Game Engines

Dynamic Power States - Microsoft Game Dev

Hauke Tießen: Developing Games for Devices with Baeries

SGA Optimizing Energy Eiciency and Player Experience YouTube Channel

Game Industry Experts Discuss Energy Eiciency and Player Experience

Optimizing Game Performance with Torbjörn Söderman, Technical Director at GOALS 

Reducing the Games Industry Climate Impact While Improving Player Experience - SGA @ Unity Montréal

Improving energy eiciency without compromising the player experience with Ubisoft and Microsoft

Pragmatic ways to optimize energy eiciency with Hauke Tießen
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https://learn.microsoft.com/en-us/gaming/sustainability/sustainability-overview
https://www.unrealengine.com/en-US/blog/white-paper-reducing-fortnite-s-power-consumption
https://arxiv.org/html/2402.06346v2
https://learn.microsoft.com/en-us/gaming/sustainability/developer-tools/dynamic-power-states
https://haukethiessen.artstation.com/blog/e1npn/developing-games-for-devices-with-batteries
https://www.youtube.com/playlist?list=PLjht4cDlxZtfdXgvEZi7J_Ra2xkN96U-7
https://www.youtube.com/watch?v=-Ld5YHM3H5E
https://www.youtube.com/watch?v=DjMkHm9JJRI
https://www.youtube.com/watch?v=0E_G0N1m_YQ&t=14s
https://www.youtube.com/watch?v=QUkM-42c9zA&t=3s
https://www.youtube.com/watch?time_continue=2&v=101U-wfwlqo&embeds_referring_euri=https%3A%2F%2Fsustainablegamesalliance.org%2F&embeds_referring_origin=https%3A%2F%2Fsustainablegamesalliance.org&source_ve_path=MTM5MTE3LDM2ODQyLDI4NjY2


SGA Energy Efficiency Network 
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This Energy Eiciency Guide is the result and summary of expert 
discussions and work conducted by SGA, particularly through 
the SGA Energy Eiciency Network.

This Network was born out of highly aended SGA Energy 
Eiciency meetups, where companies such as Microsoft, 
Unreal, Unity, Deck 13 Interactive, Ubisoft, Nitro Games, and 
GOALS shared their best practices, tools, and ideas on how to 
optimize the energy eiciency of games.

It is a global network of game development professionals 
commied to advancing the reduction of the environmental 
impact of gameplay systemically while optimizing game 
performance, player experience, and cost eiciency.

The network shares best practices through quarterly meetups 
and drives the development of game development tools and 
features that improve energy eiciency and player 
experience.

Network Representatives

Technical Director
Torbjörn Söderman 
GOALS

Technical Coordinator
Ashe Foltin
Bold Beetle Games

Technical Coordinator
Hauke Thießen
Deck 13 Interactive



This guide was made possible through the support of SGA members and individual supporters, whose contributions help advance the games industry 
as a leader in sustainability. A special thanks goes to Hauke Thießen, Ashe Foltin, Torbjörn Söderman and Ben Abraham.
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Thank You
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Join the SGA.
Drive resource 
efficiency and 
decarbonization.

An association Membership is 500€.
Corporate membership is 500€ per every starting 10M€ in annual turnover, 
min. 1000€ and capped at 25 000€. 

Read the SGA statute for details:
hps://sustainablegamesalliance.org/join/statute/

Apply for a membership by sending a membership request  to 
join@sustainablegamesalliance.org

https://sustainablegamesalliance.org/join/statute/
mailto:join@sustainablegamesalliance.org

