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Spiraling global temperatures

(Use slideshow mode to animate)

Global temperature change (1850-2016)
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Paris Climate Agreement:
» Stay under 2°C
» Strive for 1.5°C
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86% reduction in GHG emissions by 2050
(below 2010)

U.S. GHG Emissions U.S. Energy Use
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« All sectors: transportation, industry, commercial, residential
« All fuels: coal, oil, gas, electricity...

Source: U.N. Deep Decarbonization Policy Project, Technical Report (2015), Mixed Scenario NRDC

3 @




How can Intelligent Efficiency be a key piece of the
climate solution?
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Residential examples:
Resource savings from smart appliances
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Smaurt thermostat
« Heating/cooling energy

Light bulbs

w |« Electricity

Refrigerator
* Food

Internet
L N - Dematerialization
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Net benefits

Impacts

Benefits
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More devices, more of them “smart”
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Printer/fax/copier
Alarm clock/radio
Computer-desktop
Cordless phone

Furnace controller
TV
Set-top box

Wireless router
Garage door
Coffeemaker
Modem

Security system

DVD player

Timer

Media player
Rechargeable vacuum
Microwave
Computer-laptop
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Battery charger

Recirculation pump

Computer peripherals

Miscellaneous
networking equipment

Power strip

Low-voltage lighting
controller

Clothes washer

Oven

Aquarium equipment

External power supply
Light

Network switch

Water softener

Clothes dryer

Computer monitor
Rechargeable toothbrush
Dishwasher

Refrigerator

Medical equipment
Smoke and CO detectors
VCR player

Furniture
Rechargeable shaver
Home automation
Pool pump
Internet clock
Pencil sharpener
Game console
Freezer
Network gateway
Network disk storage
Night-light +
maotion sensor +
digital timer
Surround-sound system
Toilet seat
Toaster oven
Remote control switch
ups
Fishpond equipment
Water heater
Computer system
Lighting motion sensor
Doorbell
Digital-to-analog
(DTA) converter box
Tablet
Pool controller
Fan
| WiFi base station

Shredder
Nettop computer
Mobile phone
Driveway security
sensor
EV charger
Internet-enabled thermostat
Washer & dryer
Garbage disposal
Thermometer
Hot-water-on-demand circulator
Security camera
Weather monitor
Server
LED projector
Home energy monitor
Electric piano
Solar inverter
Invisible pet fence
Computer-data storage
LED night-lights
Stove/range
On-demand heater + recirc pumps
Wine opener
Skype phone system
Entertainment system
USB hub
Treadmill
Apple Time Capsule |
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NRDC study: Always-On = 23 percent
of CA residential electricity use

4 IOT devices always-on

4 Always-on load represents
23 percent of residential
electricity use in CA

Central Valley
climate (more severe)

ZONE I3
N ALWAYS-ON =
0
) 21.1%
q OF ANNUAL
N ELECTRICITY USE
SAN FRANCISCO ="

Coastal climate (mil

ZONE 3

ALWAYS-ON =

24.3%

OF ANNUAL
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Design IOT for low energy
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Energy use of hypothetical
smart LED bulb

On: 10 watts,

2 hours/day

Off: 1 watt,
22 hours/day

Hypothetical power draws and duty
cycle, for illustration purposes only

 |OT devices can use
more energy Off than
On

* Two key low-energy
design opportunities:

1. Low-power
connected standby

2. Minimize active time

NRDC
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Energy-smart design AND use
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Energy-smart

design

Low connected

standby power
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Auto-power down

from active
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Energy-smart

use
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Enabled end-to-
end
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Enable energy
efficient behavior
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Under the hood of IOT

Lifecycle GHGs of Smart Phone * '

« 10T impacts beyond

200 use phase
%’ m Customer use .
O 1es * Manufacturing supply
o ] "
2 = Cellular network chain:
G 100 | — Raw material
o = Production — Production
-O .
O - — Transportation
E 43% Cloud data " e
3 [ ]
= corters and « "Data supply chain™
< Internet

0 — Cloud data centers

(*) Hypothetical example for illustration purposes, varies — Internet and cellular

depending on use. Sources: Goldstein D., Delforge P., ACEEE
2015, Apple (production, use), Koomey J. (network use),

Google (cloud).
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IT enabling effect: benefits and impacts

Industrial efficiency Real-time process Enhanced fossil fuel
optimization extraction and use
ecommerce Dematerialized stores Increased gadget

sales and natural
resources use

Driverless cars Electric taxis Sprawl incentive

» Public policy ultimately determines whether technology is
used for net positive or net negative impacts
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Summary

4 1OT / Intelligent Efficiency critical for transition to
low-carbon society

] But much remains to be done for IE’s
environmental promise to be realized

 IOT devices need to be designed and used to
consume the least energy possible

1 Public policy needs to guide the enabling effect
to uses that benefit society

NRDC

*
13 @



AR RN

NRDC

[ANERRRRRRRRRERRERRERRREREARERRRERERRRREERRRRRRRERRRERRERRRERERREEERRRREERRERRERERRERRERRERRRRERRREREERRRRERRRRRRREREREERRERRRRRRERERRRRRRRRERRRRRRRRERRRRRRRRRRNRRRRNRANRRNRNNNNRRNRRNNNNY



