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Benefits

“‘Energy efficiency is not just a technical
detail, it’s a competitive advantage. Longer
battery life keeps players engaged on the go,
while lower energy demand contributes to a
more sustainable game industry.

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

e  Extended battery life
Wider distribution and accessibility on more devices
Cooler devices and less fan noise
Longer hardware lifespan
Lower energy bills

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.’

Possible side effects for the studio
e  Happier players
e  Extended playtime sessions
° Lower server costs

Laurent Gibert,
Principal Product Strategy Architect
& Co-Lead Unity Montreal
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heCkliSt \/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

| Thisis a baseline of best practices that can be used in any game and can the player paused the game. If the game world is still visible and not paused while the
|be fitinto the busiest production schedule to reduce the energy menus are open, dropping the rendering resolution or frame rate is still a viable option.
|consumption of games at runtime focusing on solutions that
° are easy to implement and maintain

\/ Inactivity-based Energy Saving

. don't directly affect the player experience
* have a substantial effect While modern screens don't need screensavers anymore, the same technigue can be used
s 'canbe applied to pretty much every game to save energy. Depending on the game genre, it's safe to assume that after 1-5 minutes
i without any user input, the game isn’t being played anymore, and you can reduce the
Author: Hauke ThieBen, Technical Coordinator of SGAs Energy Efficiency Network rendering resolution, cap the frame rate, etc.

and Technical Artist at Deck 13 Interactive.

On OLED screens, even reducing the image brightness saves energy.

v Adjustable Frame Limits v/ On XBox Series Consoles: Dynamic Power States
With more screens nowadays supporting 120+ Hz refresh rates, just Using dynamic power states, the XBox GPU power consumption can be throttled when the
using VSync to limit the frame rate isn't enough. Adding an adjustable current workload isn’'t that high. Most games don't use the GPU at full capacity in every
frame limit doesn’t take much time and is one of the most effective situation, so this can reduce power consumption noticeably. Microsoft is responsible for
ways to limit power consumption. For any game that’s not a the implementation details, you just enable the feature, and for that, only a single enum

competitive FPS, the default can safely be set to 60. value needs to be set, as detailed in the linked documentation.


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

Energy Saving Plugins

Easy tO enable Unreal Plugin by Hauke Thieen (Decki3 Interactive)
Unity Plugin by Oliver Stock (Walk the Frog UG)

Unl‘eal, Unity and G()d()t Godot Plugin by Ashe Foltin (Bold Beetle Games)

Before After

Reduce energy consumption when player is idle,

- O greatt et my Laptop/ Stear
extend playtime on battery-powered platforms Deck Running and now my Battery Desk Pupring, bitherg
by up to 15% -
These plugins dynamically detect when players become idle and g . , /fj'/r\\
enable developers to integrate automatic energy-saving - "‘3):’ S
modes across the most widely used engines. . ®  Luckily the devs have Installed

If only the devs had installed
Energy Saver

&3

Energy Saver

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

My battery is saved!



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/

More Tools

Apple Xcode power profiler

Android power profiler

AMD uProf

Intel VTune

Nvidia Nsight

Unity Adaptive Performance Tool

Watt Wiser

I Cy

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

Validating measurements
with a simple power meter

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

MASTER CLEAR

Any meaningful intervention that shifts power °
consumption will be measurable on a 14€ wall plug e J [ ser
power meter.

For already low-power devices

(mobile/switch/etc) more accurate tools will be
needed (and these can still be meaningful in ,
aggregate). -




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 battery”

Controller Disconnect Minecraft

Hardware Limitations EA Battlefield 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 differences in energy consumption
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Power Saving Modes

Fortnite

Experiments Fortnite experimented with
resolution scaling &idle

Microsoft provides a “power percentage” metric in their PIX profiling tool. This estimates the power draw states (AFK on menus)

of key hardware components on an Xbox Series X dev kit. We tried reducing resolution from 75% to 50%
and halving the frame rate (to 30 fps) in the Fortnite Lobby and measured the impact in PIX. The adjusted
settings reduced the power metric by around half.

FPS and resolution are major
determinants of power use.

50% res

75% res 60% res
30 FPS

Power load %

The PIX power percentage metric showing different energy saving configurations on an Xbox Series X




Power Saving Modes

Fortnite

Live game implementation

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

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

‘After analyzing the data and
reviewing player sentiment, we
decided to take a more aggressive
approach. We adjusted the front-end
energy saving settings 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% t0 65%.”

Watts

185

180

175

170

160
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‘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.”

212 2119 2/26

Average power consumption by date on Xbox Series X, showing initial

and improved energy-saving configurations




Power Saving Modes

pic 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.

G

Implementation example

We provide some example code for handling inactivity-based energy saving in a UE5 game in front-end screens.
This is intended as a starting point for a game-specific implementation. Developers may wish to expand this and
incorporate support for their own game-specific logic.

The inactivity time threshold and the frame rate and resolution can be configured via console variables. This
enables you to override per platform via DeviceProfile ini files:

C/C++

GEnergySavingInactivityTime 4
FAutoConsoleVariableRef CVarEnergySavingInactivityTime(
TEXT( )
GEnergySavingInactivityTime,
TEXT(
ECVF_Default);

int32 GEnergySavingMaxFps
FAutoConsoleVariableRef CVarEnergySavingMaxFps(
TEXT( )
GEnergySavingMaxFps,
TEXT( ),
ECVF_Default);

int32 GEnergySavingMaxScreenPercentage 5
FAutoConsoleVariableRef CVarEnergySavingScreenPercentage(
TEXT( ),
GEnergySavingScreenPercentage,

TEXT(

ECVF_Default);

11


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.

PRESET 4 MODES ECO WARRIORS
« Extension to Performance OFF . Designer
and Quality Mode MINIMAL : Only in Ul Engine/Graphics Programmer
+ 30FPS locked SMART : idle for more than 2 Ul Artist
« 1080p Resolution minutes + everywhere Ul Programmer
* Low Graphic Details FULL : everywhere + locked Testers

Released for Earth Day 2024 as options
Released March 2025 BY DEFAULT
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EXISTING GRAPHIC MODES

_PERFORMANCE MODE (PS5, XBOX SERIES S/X)
* Unlocked Framerate (up to 120 or more)
* Resolution 1080p

* Low Graphic details

_QUALITY MODE (PS5, XBOX SERIES X)
* 60FPS
* Resolution 4K

» High Graphic Details

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
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Power Saving Modes

Call of Duty - Off / Minimal / Full Eco Mode

Xbox Series X GPU Load
SGA XBOX SUSTAINABILITY TOOLKIT COD CASE STUDY

e

ARSI AN AN S o [ PPNt N

Off ——Minimal | Full

Xbox Series X Power Load
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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 649 of our GPU + CPU capacity, or
185 watts total AC power.”

When you pause? It’s still rendering the whole scene at
4K & 6OFPS
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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 watts total AC power.”

20 watts 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.

RESUME

SETTINGS You can go further with 2.5D.

LEAVE GAME

Resume the game.
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Pause Rendering & 2.5D Menus
Pause Rendering - Unreal implementation

Then5

Add pin ®

“Opening the same menu with world rendering disabled results
in a 35% decrease in power consumption, from 93 to 59 watts.
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”

»
Enable

Enabled rendering of the world

haukethiessen.com/developing-games-for-devices-with-batte
ries/

Target is Gameplay Statics

16


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

Pause Rendering & 2.5D Menus
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Pause Menu Rendering - Unreal implementation

Language

Record Replays

Keep Replay Limit

LANGURAGE

The language of the game

WARNING: Language changes will not affect PIE,
you'll need to run with -game to test this, or change
your PIE language options in the editor preferences.

DevName: Language
Class: LyraSettingValueDiscrate_Language

[+ System Default (English (United States) |

+ (Arabic) duya

+ Deutsch (German)

+ English

+ espanol (Spanishl

+ espafiol (Latinoamerical (Spanish (Latin America)
+ francais (Frenchl

+ italiano (talian)

B2 (Uspanese)

BACK

“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 efficient as disabling the rendering completely, but
in my tests, the power consumption was just slightly >60
watts.”

haukethiessen.com/developing-games-for-devices-with-batteries/


https://haukethiessen.com/developing-games-for-devices-with-batteries/
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Pause Rendering & 2.5D Menus
2.5D Menus - Halo Infinite

CUSTOMIZE - ARMOR HALL Originally shipped with 3D menus @ 60FPS and 4K

-~ b . Average GPU: 96.2%
- . o Average Power: 67.5%
CEN

Started by dropping FPS to 30

® A >
2 MARK VII >

B zo0 |0
Back [EEXE Mod [l inspect [ Options s: 21 qi.pn-gamwz@g}aazz‘.n N R m
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Pause Rendering & 2.5D Menus
2.5D Menus - Halo Infinite

Version 1.0 (Planar Background) Upsides of 2.5D Menus

. & .
P . Minimal components
S A 5 ° Easy to upgrade
o l ! ° 2D background image can be created in any
Lt View Through Camera tool, generated in-house or outsourced
5 ° Load times should significantly improve
T ° Power consumption and energy bills for
A S —— gamers' devices should be lower
- I
' Camera

2 — 3D Avatars
v | i

2D Plane Mapped with Camera Correct Perspective Image
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Pause Rendering & 2.5D Menus
2.5D Menus - Halo Infinite

Constraints

Kiore Am';’i(e':;':'lc';zpth — e  3Davatars need to be lit to match the new
il 2D backplate
3 ) Background cannot support motion
2D Background Image polit Cone e Cannot support DOF on avatars but you

32:9 Aspect Ratio Adding Depth

8k x 2k Image ‘
Full HDR | BC7 Compression

can bake DOF into background image

Ground FX | Fog

So FX and Lighting Can P
More Depth Ci

3D Avatar
Full Customization Support
Color Correct Lighting to Blend w/ Background
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Pause Rendering & 2.5D Menus
2.5D Menus - Halo Infinite

3D MP Menu Season 4 2.5D MP Menu Season 5

PLAY - MULTIPLAYER

v *\
] . —
> Lo~ o
\ & ' A ’
| # 1 -
N\ o ‘)
i |
..... '; t e
........ = FiRETEAM
1 ., l
* ‘ =
el 5
Q_ Metric Details - Load % Power Use | Histogram Q_ Metric Details - Load % Power Use | Histogram
3D Scene 64.8% 2.5D Scene 47.5%

30% Power Savings | With Resolution Locked
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Screen Dimming

TES Online (Bethesda)

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 watts
on OLED laptops

° Dark-mode option for interface scenes

Active Player Inactive Player (more than 5 minutes)

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



Power saving on m

In Unity

Systeminfo.batteryStatus

Benefits
° Reduces battery consumption
° Reduces daily charges - less wear on the battery
° Efficient games = more devices that can run it

stus batteryStatus;

plugged in to a pe yis charging tus is not availa r target platform,

Additional

Detect whether you’re running on battery

and optimise for power life.
haukethiessen.com/developing-games-for-devices-with-batteries/

InUnreal

v bool FWindowsPlatformMisc::IsRunningOnBattery()

{
SYSTEM_POWER_STATUS status;
GetSystemPowerStatus(&status);
v switch(status.BatteryFlag)
{
Lessons from Roblox, SUbWay Surfers and others: case U4:// ”CJ?lT.lCQ‘L*T.hQ battery capacity is at less than five percent"
“ case 2:// Low-the battery capacity is at less than 33 percent
lf YOU Cal’) make yourgame runon apOfafO, yOU can reach case 1:// rlgW the ba *ta\/v :‘E—DDCI‘L\ is at more than 66} percent”
an incredible number of players.” case 8:// "Charging"
return tlLlE,
case 128:// "No system battery" - desktop, NB: UPS don't count as batteries under Windows
case 255:// "Unknown status-unable to read the battery flag information"
default:
return false;
}
}

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.”

Your controller has lost connection, Flease reconnect

wour controller to continue,

g0

Device & Area Screen

Time %

Windows

Xbox One: controller

disconnected screen

Xbox One: pause screen

Xbox Series: controller

disconnected screen

Xbox Series: pause screen

1 Cy

Median FPS



Disconnected Controllers

Minecraft

Y-axis is “estimated

average power
consumption”

Xbox

Series X

Xbox

Series S

Avg % In Active
Gameplay

Controller disconnect -
Stage 1

Avg % During
Stage 1

Avg % During
State 2

Controller disconnect -
Stage 2

04:30 04:45 05:00 05:15 05:30

Avg Wattage In Active
Gameplay

Avg Wattage
During Stage 1

1 Cy

Avg Wattage
During Stage 2
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Productive Hardware Limitations

Battlefield 6

Battlefield 6°s tech lead
says optimizing for Xbox
Series S ‘made the whole
game more stable’

Andy Robinson

Battlefield 6's technical lead says that optimizing the
shooter for Microsoft’s entry-level Xbox Series S
console ‘made the whole game more stable’.

Optimisation for Xbox Series S hardware constraint
“made the whole game more stable”
Incredible co-benefit of targeting legacy/lower spec hardware

Unknown effect 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 efficiency 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+

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

Technical Director of GOALS Torbjérn Séderman 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

PAGED // COMPETITVE FFREE TO PLAY

/ / THE [ Eﬂlll’é’-ﬂ[lﬂy
 FOOTBALL GAME

m 2 ABOY YR
1


https://www.youtube.com/watch?v=DjMkHm9JJRI

Playstation 5 Energy Saver Mode

How to use power saver for games on PS5 consoles

You can turn on power saver for supported PS5 games, allowing performance to scale back as needed, reducing power

consumption.

01 Go to Settings > System.

02 Select Power Saving > Power Saver for Games.

03 Turn on Use Power Saver and select which games you want to play using power saver.

® When playing a game with power saver turned on, the Power Saver icon appears next to the game in Switcher in the
control centre.

® VR mode is unavailable while power saver is active. Other gameplay features may also be limited.

1 Cy

Launched in Sept 2025 PS update.

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

GPU Watts

100W

50W

Xbox Series X Power States

Fixed power

0.5
GPU Usage

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


https://learn.microsoft.com/en-us/gaming/sustainability/developer-tools/dynamic-power-states
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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 10-152% power
savings in areas beyond those we introduced using the Xbox Sustainability Toolkit. We were already throttling 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 effort.”

"At the time of shipping Black Ops 6, our current implementation plan settled on:
° Enable DPS in all areas of the game where we're already applying power saving measures
° Expose a fiag that enables DPS at all times, which is off 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 sufficient 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”

DEFAULT PRIORITISE FRAMERATE*

Test Parameters: ”’]LS u'E o K L%EHH m
.
~J} 3

PRIORITISE GRAPHICS

« 4K display

« 60 hz cap

« 5 min. gameplay
sessions (same
mission)

g
[}
2
3
-4

3x zoom 3x zoom 3xzoom

Default
*Note: This mode is primarily inteded for 120 hz, but capped at 60 hz for this test. Would expect more power
consumption on a 120 hz display.

Prioritise Framerate Prioritise Graphics

Average M Low High

Untangling the carbon complexities of the games industry report


https://www.playing4theplanet.org/project/carbon-complexities-report

Game engine energy

GraphicsCard

consumption differences

Unity and Unreal have different energy use characteristics on tests 5 Grapic cu powe rqvedfos et
of performance on:

) Physics
) Static mesh rendering
) Animated dynamic mesh rendering

future points of differentiation S —— P —

Unlikely to be actionable for most developers - but could become

From preprint paper: A Comparative Analysis of Energy Consumption
Between the Widespread Unity and Unreal Video Game Engines

HDD  GraphicsCar

DynamicMesh (W) Unity
DynamicMesh (W)~ UE
y

Engine  HDD  GraphicsCard Processor

Unity

Table 8: Power required (W) for Unity and UE (Unreal Engine). Physics

5.2.1. Answering RQI - Physics

When asked whether there is a relationship between the en-
ergy consumption of the physics-related scenario between the
versions coded in the two engines (RQI), it is observed that

times higher than that of the Unity version (351

ference in the overall consumption of the device

in the consumption of the different components, (218 % for the
graphics card and 241 % for the processor). For the hard dis
consumption, the difference between the two engines is smaller
(about 41%), but significant.

5.2.2. Answering RQ2 - Static Mesh rendering

‘When asked if there is a relationship between the energy con-
sumption of the DUT in a static mesh rendering task and the
game engine used (RQ2), the answer is affirmative. There is a
difference of 17% in favour of the Unity version in the overall
consumption of the device in this type of task. Once again, the
differences in hard disk consumption are very small,(less than
2%), while the ditferences in this case for both the consumption
of the graphics card and the processor show differences ranging
from 12% to 18%.

Answering RQ3 - Animated Dynamic Mesh rendering

Finally, for the third research question about whether there
are differences in consumption between the versions coded in
Unity and Unreal engine in the rendering of dynamic meshes,
the results indicate that, in this case, it is the Unreal Engine
that has 26% lower energy consumption than the Unity engine.
This difference in consumption is evident in the consumption
of the graphics card, (22% lower in the case of Unreal Engine
and 16% lower in the processor), while the consumption of the
hard disk is virtually identical between the two versions.

5.3. Putting the results in context
can state that, in light of the results obtained, there are
i using one or the
ideo game engine in the case of the scenarios analyzed.
Our research has confirmed significant differences in the energy
consumption of video game engines: 351% in Physics in favor
of Unity, 17% in Static Mesh in favor of Unity, and 26% in
Dynamic Mesh in favor of Unreal Engine.
By combining both engines and theoretic
most efficient engine technology for each s
the simplification that the three components have a similar
weight in the context of a video game), it would be possible
to outperform any of the two engines, as presented in Table 9]
‘When comparing this data with a weighted average accounting



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 TieBen: Developing Games for Devices with Batteries

SGA Optimizing Energy Efficiency and Player Experience YouTube Channel

Game Industry Experts Discuss Energy Efficiency and Player Experience

Optimizing Game Performance with Torbjérn Séderman, Technical Director at GOALS

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

Improving energy efficiency without compromising the player experience with Ubisoft and Microsoft

Pragmatic ways to optimize energy efficiency with Hauke TieBen



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
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SGA Energy Efficiency Network

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

Network Representatives

This Network was born out of highly attended SGA Energy
Efficiency 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 efficiency of games.

It is a global network of game development professionals

committed to advancing the reduction of the environmental Tech_rjical Pirector Technica! Coordinator Techmca! Coordinator
. . . L Torbjérn Séderman Ashe Foltin Hauke ThieBen
impact of gameplay systemically while optimizing game GOALS Bold Beetle Games Deck 13 Interactive

performance, player experience, and cost efficiency.

The network shares best practices through quarterly meetups
and drives the development of game development tools and
features that improve energy efficiency and player
experience.
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Thank You

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 Thief3en, Ashe Foltin, Torbjérn Séderman and Ben Abraham.

) [
T
i

_~ ~
Y

~ AN
{ &) w5

(4




Games Alliance

. NITRO _ , Isntce)lr-s:lsctlve (':Nm%«eeeo ;';JU: HI': snOG[?EP

« REMEDY
9 ... STARBREELE C08% et 3) i
. B G Games Developer ()NI- ( Tm s:c%'?rzxrr ;* 2
G ENTERTAINMENT o
neogames Slaex 500
) STRATEGIES SOIHTU (p CU;EIOU @uﬁgmﬂg ) ARCC QD SAMEs
S ' pbl I; mel d strie: ENTERTAINMENT af?udand

cLeEanpPLAY

@MOOD EHpﬂ *o @ PsvoncAmes  SECOND STAGE '!‘OIC(K]WA!R ”/,WM

VisdUuUALS

33 SGDA ' ' %> ’1 Chmate SIG ||GﬁMj5 FEIETIV:AL:\ )i\?nmu UPPSALA

UNIVERSITET




Join the SGA.
Drive resource
efficiency and
decarbonization.
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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:
https://sustainablegamesalliance.org/join/statute/

Apply for a membership by sending a membership request to

join@sustainablegamesalliance.org ﬂ%
e £



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

