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Gaming Marketplace

* Number
~ 2 to3billion people globally 2016 GLOBAL GAMES MARKET
— 65% of population in U.S. PER REGION WITH YEAR-ON-YEAR GROWTH RATES

— 15 million systems in California (excluding mobile)

EUROPE,
MIDDLE EAST & AFRICA

« Demographics $25.58n @
— Al walks of life y
— Average age ~35 (25% under 18; 25% over 50)
— More women (>18) than boys (<18)

©2016 Newzoo

ASIA-PACIFIC

$46.6Bn
+10.7% Yo

LATIN AMERICA

2016 TOTAL

$99.6Bn
+8.5%

* Annual spend in U.S.
— Equipment: ~S6 billion NORTH AMERICA
— Energy: ~$6 billion $25.4Bn e
— Games: ~$25 billion —

Source: NewZoo (2016)
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3 Million Gaming PCs in California

PCs: Platform by user type (California, 2016)
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12 Million Consoles and MSDs in California

Consoles & Media Streaming Devices: Platform by user type (California, 2016)
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Testing Family Portrait
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Power vs User Experience

1972
‘ 10 watts ‘

2017
‘ 500 watts I
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Desktop Energy Use

By Tier By User Behaviour
1250 W off 1250 m Light
3x by tier B Sleep = 5x by user type B Moderate
’.5 1000 W ide E 1000 1 Intensive
x [ gVeb . ® B Extreme
@ 750 rowsing 2 750 B Average
> W Video 2>
3 streaming '©
5 500 W Active g 500
c gaming @
< T
3 250 T 250
c c
< <
Entry-level Mid-range High-end Weighted Entry-level Mid-range High-end Weighted
System System

An Extreme user on an Entry-level system uses more
energy than a Light user on a High-end system.
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California Gaming Energy Use by Category
5

In aggregate, about 60%

|
o of total energy is for
-’: consoles and 40% for
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E PCs.
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California Gaming Energy Use in Context

Miscellaneous
Refrigeration
Lighting
Central A/C
Color TV
COMPUTER GAMING —
Electric clothes drying
Pool pump |
Electric cooking |
Dishwashin
Freezegr : i 4.1 TWh/year

O ectic water heating | * 5% of residential electricity

Furnace fan | « 20% of miscellaneous electricity
Clothes washing » $700 million/year (@ avg prices)

Hot tub pump |
Hot water clothes washing |

H dishwashi . illi -
ot water dighwashing 1.5 million tons/year of CO2-eq

|
Electric hot tub :
|

Electric pool heating
Evaporative A/C

Solar heater pump

Solar water heating pumps
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Annual electricity consumption (TWh)
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52% savings on
average

Energy Efficiency Package Savings

Reductions in desktop gameplay power
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Key Findings

* Today
— Computer gaming is a significant, overlooked energy use in California
— Computer gaming may be the most elusive plug load (or any load)
— Behavior is stronger driver than technology: duty cycle, game choice

* Tomorrow
— Per-system efficiency potential is on the order of 50% (PCs) and 40% (consoles)
— Console UECs are trending down while PC UECs are trending up
— Cloud-based gaming far more energy-intensive than local gaming

* Policy
— Quantifying energy use per unit “services” (user experience) nearly impossible
— Standards are probably a non-starter (but maybe workable for components)
— Many other energy policy tools are quite applicable
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®* Market tracking and demand forecasting

Opportunities

Testing of latest products
Regularly update market analysis
Build gaming explicitly into forecasting

® Consumer information and tools

Disseminate results: gamers, media,
manufacturers, developers

Online power calculator
Energy reporting

® Cloud based gaming

Idle and part-load conditions
Data centers

14

®* Engagement with the game industry
— Design competitions
— Standardized test procedures

— Model efforts after EU’s “self-regulatory
Initiative” among console
manufacturers

® Voluntary ratings
— System and component power
— Game energy use
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This project was funded by the California Emerging Technologies Program and the
California Energy Commission’s Electric Program Investment Charge (EPIC) program.

For more information, contact Leo Rainer at lirainer@Ibl.gov

The project reports can be found at:
greengaming.lbl.gov
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