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Sorry, wrong number! Fact-checking the headlines

> YouTube views of ‘Despacito’ consume as much
electricity as five African countries

-- BBC, The Guardian, Fortune, Al Jazeera

Claim: 5 billion views of ‘Despacito’ consumes 1 TWh
of electricity

Is this reasonable? No. For this to be true, YouTube

Luis Fonsi - Despacito ft. Daddy Yankee - YouTube
would have to consume 930 TWh, more than Www.youtube.com » watch

4x all data centers

Better estimate: 5 billion views ~ 0.005 TWh
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Data services have grown exponentially,

but energy demand has stayed flat

Between 2010 and 2018, data center:

>
>
>

But

>

Storage capacity increased 26x
|P traffic increased 11x

Workloads increased 6.5x

Computing efficiency doubled every
1.6 years

Storage energy intensity decreased 90
percent

Average PUE decreased 25 percent

Electricity Demand

2010 2018

Data Centers

World

Share

194 TWh 205 TWh
17,900 TWh 23,000 TWh

1.08 % 0.89%

Source: Masanet et al. (2020), IEA (2020)
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Carbon Footprint of the ICT Sector

Like all sectors, the ICT sector will Figure 5. Global GHG Emissions by Industry in 2014
have to do Its part to address Iron and Steel 0 3487
g'oba' C||mate Change Chemicals & Plastics I e 3347
Cement 25645
Aluminum BTN 1109
Refining I o950
lCT aCCOUHtS fOr Machinery o337
.. Pul dP T 836
> 4 percent of electricity demand R
» 1.4 percent of GHG emissions ICT Sector /30
Food & Tobacco 694
0 1,000 2,000 3,000 4,000
m Data Centers  m Data transmission networks User devices

Source: Malmodin (2018) and Rissman (2020)
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Data centers and networks are “On track” for a 2 °C scenario

® On track More efforts needed @ Not on track
® Power ® Buildings 3 reasons the IT sector is “On track” to
Renewable power ® Building envelopes decarbon IZG
® Solar PV ® Heating
Onsh wind i . . . ..
S cone £ 1. Rapid improvements in efficiency have kept
NG » ® Lighting
yroponer - — energy demand flat
e Bioenergy . .. .
e —— [omecenresinee’®_J) 2. Tech companies are decarbonizing their own
e Concentrating solar electricity supply faster than the grid
power
® Ocean 3. ICT was the first industry to develop sectoral
e Nuclear power targets approved by the Science Based Target
Natural gas-fired power I n |‘t|at|ve
® (Coal-fired power
® CCUS in power Source: IEA (2020)
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ICT companies lead in corporate procurement of clean energy

20

15 m Other

m Financial

m Manufacturing

m Government & university
Consumer staples

Gigawatts (GW)
o

m Materials
5 = m Communications
—
= B m Technology
=1 0N
o = am

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019  source: IEA (2020), BNEF (2020)
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Digitalization enables efficiencies in buildings

Homes and commercial buildings account for 1/3 of

global energy demand and 55 percent of electricity. Figure 8. Cumulative energy savings in buildings from widespread
digitalization (2017-2040)

70
» Smart sensors and controls can enable peak

demand reductions of 10-20%, saving U.S.
consumers $18 billion in annual energy costs.

[e)]
o

Others
Appliances
Lighting
Water heating

peta-watt hours (PWh)

» Smart thermostats can reduce heating & cooling
demand by 15-50 percent.

Space cooling
B Space-heating

# Non-residential

» |CT could reduce global annual building energy 10 % Residential
demand by 4.65 PWh (nearly 25 percent) by 0
2040, at an energy cost of only 275 TWh. USA China India EU ASEAN Other World

Source: IEA (2017)
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Grid-integrated buildings provide demand management henefits

U.S. DOE is launching a new initiative for Figure 9. Changes in building electricity demand as a result of
grid-integrated efficient buildings. demand-side management tools
Efficiency Load Shed

Benefits: 2 | E !

= §
» Improved reliability and resilience S | po

8 g
> Greater demand response, reducing peak

demand (and avoided capacity buildout) Hour of the Day Hour of the Day
Load Shift Modulate

/r\

Hour of the Day

> Avoided curtailment of wind and solar

» Optimized use of distributed energy
resources (e.g. rooftop solar, storage)

Power Demand

|

Power Demand

Sub-Seconds to Seconds

Source: DOE (2019)
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Why Manufacturing

Digitalization Matters ang How
Countries Are Supporting It

BY STEPHEN EZELL | Ap)

This repore explains how digitalizario
globally, detailing whar exactly smart manyfa

nations—Argenring, Australia, Austria, Canada, China, Germany, Japan,

Korea, the United Kingdom, and the United States—and provides
insights countries can leverage 1o support the digitalizarion of their
manufacturers, The report further examines how the development of
ommon standards cap facilitate technology adoption and Proposes a
typology thar helps conceptualize different manufacturing production

Systems and straregies, showing how these need to be supported by
varying digital toolsers.

The Digitalization of Modern Manulactun‘ng

Whether ir's called “Industry 4.0," 55 in Europe, the “Industrial Interner of Things (IloT),

2 in the United States, or jue Smart manufacruring,” the *pPlication of information ang
communication technology (ICT) o very facet of manufacruring i in the midst of
reshaping modern manufacturing, ' Thig digitalizarion of my,

Products are designed, fabricareq, used,

transforming the operarions, proc

nufacturing is changing how
" oPerated, and serviced post-sale, just 3 i

2% and energy footprint of fucrorics ng the
management of manufacruring supply chains. This conye,
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Digital Manufacturing Saves Energy

Industrial facilities account for 38 percent of global final energy consumption (32 percent of

US energy). )
¥ htonng ;\ S

\
<) @ the cementsilo,

U.S. Smart Manufacturing Leadership Coalition
estimates that integrating ICT into manufacturing
could yield: |

e Cement grinding //

U
-
o Blendlng -
£

\
° Cooling and storing ;
-

Clinker production ,~ .
in the rotary kiln

2 o Precalcmmg i
/ o Preheatmg = -7
Prehomogenization

and raw meal grinding

-
- - -

> 25 percent improvement in energy efficiency

Quarries \ p s

»> 25 percent reduction in packaging

Crushing

» 40 percent reduction in water usage © cuerying

raw materials

Source: IEA (2018), ICEF (2019)
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Digital Manufacturing in the Cement Industry

Smart manufacturing is especially important for hard-to-abate sectors, such as cement, steel,

and chemicals. )
¥ htonng ;\ S

\
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» Petuum — using Al to reduce energy inputs 2-5
percent and increase yields 2 percent

e Cement grinding //

U
-
o Blendlng -
£

\
° Cooling and storing ;
-

Clinker production ,~ .
in the rotary kiln

s o Precalcmmg e
/J o Preheatlng //

Prehomogenization
and raw meal grinding

-
- - -

» Argos / DOE / University of Louisville
partnership to integrate predictive models,
data analytics, sensors, and Al to reduce ...
energy intensity of clinker '

Crushing

» Lafarge Holcim — using “digital twins,”

Quarrying

automation, Al, and robotics to improve LI
efficiency 15-20 percent

Source: IEA (2018), ICEF (2019)
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Digitalization enables efficiencies in Transportation

Transportation accounts for 70 percent of petroleum
use and 28 percent of U.S. GHG emissions.

» Adaptive traffic signals use signal timing to
reduce congestion & idling, lowering emissions by
8.5 percent compared to “dumb” traffic signals.

» Platooning trucks can reduce fuel consumption by
10-17 percent.

> “Wake-energy retrieval” enables a plane to fly in
the wake of another, reducing fuel by 5-10
percent (at 2 miles apart).

Trailing Vehicle Middle Vehicle

Separation
Distance

high-pressure stagnation region pushes on leading vehicles

low-speed air-wake reduces
drag of following vehicle

Lead Vehicle

Source: Airbus (2016)
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Digitalization enables efficiencies in Transportation

I[EA’'s “Future of Trucks” identifies decarbonization

opportunities: Figure 10. Digitalization’s impact on energy use and emissions
reductions in freight trucking

» Systemic measures (e.g. platooning & route

o . Energy demand GHG emissions
optimization) 0%

# Contribution of
digital
technologies

= Fuel switching

-10%
» Improved vehicle efficiency (e.g. automatic tire

pressure adjustment)

-20%

-30%

&0 7
: : , ) s 40 m Vehicle
» Fuel switching to low-carbon fuels (including S ° efficiency
electricit T -50%
y) = m Systemic
-60% measures
Digital technologies can reduce truckin o ,
g g g -70% i
* Energy demand: 23 percent 809,
 GHG emissions: 24 percent Source: IEA (2017)
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Thank You!

Colin Cunliff | ccunliff@itif.org | @colin_cunliff
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