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Climate change is caused by fossil fuels

and our world is powered by them

CO2-emitting fuels
representing >80% of our energy
must get to 0 by 2050 for 2° target
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Easy.




Clean electricity.. down to each hour

Share of electricity from wind and solar in Denmark
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Our goal: exploiting flexibility in when and where
electricity consumption is done

to reduce carbon emissions.



Timing and location matter.
However, most companies account for their electricity

footprint using annual values!
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What Really Happens When
Emissions Vanish

Companies say they’'ve made climate progress. But the science
says otherwise. Here’s how creative math has fueled corporate
claims.

By Ben Elgin and Sinduja Rangarajan +Follow
1 November 2022 at 01:00 CET

MANY OF THE WORLD’S LARGEST COMPANIES ARE DECLARING
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Renewable energy certificates
threaten the integrity of
corporate science-based targets
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Incentives to decarbonise
the power grid

Generators burn fossil fuels directly (scope 1). They are
thus exposed to a carbon tax (ETS in Europe) by law.

e  directly affecting the spot market
e from 30€ to 100€ per ton of CO2

Consumers cause emissions indirectly by consuming from
generators (scope 2). They are voluntarily setting targets

to decarbonise their supply (GreenhouseGas Protocol,
SBTI)

Voluntary targets are the main driver
Science-Based Targets enables to align scope 1, 2

(and potentially scope 3) ambitions with a 1.5°C
pathway

e




Different incentives to reach corporate targets

Targets can be tracked differently as there are multiple ways to attribute
emissions from generators to consumers

Consumers can’t chose the origin of Consumers can buy GOs/RECs to cover Same as market-based but GOs/RECs
their electricity, as it irreversibly mixes their annual consumption and thus need to be physical deliverable

as it gets injected into the grid become 100% renewable (temporal and spatial matching)

v Incentivises flexibility x Incentivises flexibility v Incentivises flexibility

v Incentivises optimal sitting x Incentivises optimal sitting v Incentivises optimal siting

x No way to fund capacity investments v Funds capacity projects? v Funds capacity projects®

x No way to fund storage investments x No way to fund storage investments v/ Funds storage and other grid projects
v/ Credible traceability instrument x Credible traceability instrument v/ Credible traceability instrument

Lif the purchase is additional

Note: avoided emissions, emissionality and carbon offsets do not allow attributing grid emissions to consumers, and thus are not eligible for corporate targets.
Read more at https://www.electricitymaps.com/quides/accounting-guide



https://www.electricitymaps.com/guides/accounting-guide

“24[7" commitments of large cloud providers

“By 2030 Google is aiming to run our business on carbon-free energy
everywhere, at all times.”

Sundar Pichai, Google, 2020

“By 2030 Microsoft will have 100 percent of our electricity consumption,
100 percent of the time, matched by zero carbon energy”

Lucas Joppa, Microsoft, 2021
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organise the world’s electricity data
to drive the transition towards

a truly decarbonised electricity system.
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Electricity Maps in 2016

Initially a data visualization, inspired by previous Master Thesis with DTU, DONG, iPower
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Fig. 5. Response of consumption to a price step after removing the consump-
tion to price feedback. A model complexity of . = n, = n. = 40 lags (10
hours) yields a coefficient of determination of 75%. The selected model shows
a slight rebound after 6 h, which in our opinion is negligible. However, situa-
tions where a significant rebound is present cannot be excluded, as seen later in
Fig. 10. In this sense, the step response has a significant duration of 5-6 h.

14



Electricity Maps provides unified and real-time
access to the world’s electricity data

Global coverage

Harmonizing 100+ data sources to provide
coverage for 180+ zones across the world
(US, EU, LATAM, Oceania..), making us the
data providers with the largest coverage.

High availability, robust data

Proprietary anomaly control algorithms and
fallback models ensure we deliver high-quality
data even in cases of delayed or incorrect
source data. We guarantee that no missing data
will be present for zones covered by our SLAs.

Qv

x%i

-y 3
ELECTRICITY
MAPS

Trustworthy CO2 methodology

Transparent methodology based on
peer-reviewed literature and openly published
on our wiki. Data cited 100+ times in scientific
literature. Global readership of our blog posts.
Our app community contributes to our
methodology and scrutinises our data.

Comprehensive

One single place from which to get all the data
needed to differentiate your app for an
increasingly climate-aware audience: historical,
real-time and forecasted data. Marginal and
average. Power mix and CO2. Soon: prices.
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https://github.com/electricitymaps/electricitymaps-contrib/wiki
https://electricitymap.org/blog
https://github.com/electricitymaps/electricitymaps-contrib

+ ELECTRICITY MAPS Live We're hiring! Open Source Blog Get our data
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Our APl enables to schedule ahead

[Z] electricityMap Forecasted carbon intensity | performance report
Germany (DE)

Generated 2021-09-13
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Figure 1: Comparison of the historical carbon infensity (Target) with forecasted carbon intensity for multiple horizons (Horizon h)
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Figure 2: Evolution of the forecast performance as a function of the horizon.
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Technology and data pipeline

e With the help of our community, we
identify where public data is available

forecasting

e Contributors can write open source flow-tracing
parsers that fetches data from these

providers
quality assurance

e Our data quality algorithms detect faulty

or missing data, and estimates them
event database

e Our flow-tracing algorithm traces back

the physical the origin of electricity contrib parsers
|

e Our Al learns from the data to predict the
future behaviour of the grid

production exchange

Commercial API

Live app (free)

Open
source

Public data

weather
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Data center flexibility

Google  The Keyword

Latest stories  Product updates v Company news Q H

DATA CENTERS AND INFRASTRUCTURE

Our data centers now work harder
when the sun shines and wind blows

Ana Radovanovic

Technical Lead for
Carbon-Intelligent
Computing

Addressing the challenge of climate change demands a transformation in

how the world produces and uses energy. Google has been carbon neutral
since 2007, and 2019 marks the third year in a row that we've matched our
energy usage with 100 percent renewable energy purchases. Now, we're
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Early results
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Read more at

https://mwww.performance2021.deib.polimi.it/wp-content/uploads/2021/11/Carbon-Aware-Computing-@-Google-and-Beyond.pdf

The effect of load shaping optimization on cluster power consumption, showing

reduction in power consumption during period of higher carbon intensity
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https://www.performance2021.deib.polimi.it/wp-content/uploads/2021/11/Carbon-Aware-Computing-@-Google-and-Beyond.pdf

On the users’ side

Carbon footprint is a key
factor when deciding which
data center location to use

)) Cloud Run & Create service

© Service settings

name

Servi

|

® Con
\

©® Con

CANCEL

A service exposes a unique endpoint and automatically scales the underlying
infrastructure to handle incoming requests. Deployment platform and service

cannot be changed.

ce name *

Service name

Deployment platform @
@® Cloud Run (fully managed)

Region *

= Type tofilter -]

Americas -

northamerica-northeast1 (Montréal) ﬂ Lowest CO2

Tier 2 pricing

southamerica-east1 (S&o Paulo)

Tier 2 pricing

us-centrall (lowa)

Tier 1 pricing; Domains and Eventarc triggers supported

us-east1 (South Carolina)

Tier 1 pricing; Domains and Eventarc trigge

us-east4 (Northern Virginia)

Tier 1 pricing: Doma

upporied
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Cloud footprint per service

Gross carbon emissions by product in November 2021  Chartview

Cloud SQL
Compute Engine
Workflows
Kubernetes Engine

Cloud Dataflow

Products

Stackdriver Monitoring
Cloud Logging
Cloud Storage

Cloud Run

Cloud Scheduler

0 5 10 15
Carbon emissions, kgCO,e

Read more at https://console.cloud.google.com/carbon
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https://console.cloud.google.com/carbon

Monta

Home Charger1 v {:‘E} . Home Charger 1 v

Smart charge forecast:
Denmark East
How was your

experience? O

How is the data used:

- Smart Charging e e cxpmrence o 7

functionality: choice between _ ~ : " II"“""""" P
co2, price, renewables -~ -

- analytics for individual

charges and months

Time
July 2022

My Smart Charging preferences

Charging Summary M All sessions

Forecasted CO2 level

Chargepoint Fotex > The units gCO2eq/kWh are grams of

Mimersgade 124, 2200 Kebenhavn N 0 .
carbon dioxide equivalent per kilowatt- 128 129.5
hour of electricity generated

Charging completed Avg last month was 98.5.

Sessions kwh charged

22. Aug. 11.00 - 15:22 e 235 DKK 11,837.00 g

210

Total cost

212G 7.76 dkk




Andel Ener
SEAS-NVE

Klimavenlig energi
noeste 24 timer

Lige nu 55% Vv

15:519 )
t jeres elforbrug -

< Tilbage ske kan | spare CO,

How is the data used:

- forecast for upcoming
hours

- incentivizing customers to
change behavior

- analytics for electricity
consumption

Se, hvornér stremmen er mest
klimavenlig.

bruger strammen, nér den er mest

Det udleder 0,83 kg venlig, kan | spare CO.

hvad I skal | gang med, s& finder vi

CO,, hvis | starter nu Jiste tidspunkter til jer.

Lige nu

Se, om der er et mere klimavenligt
tidspunkt, der passer jer? Her er de 3
bedste for klimaet.

Se, hvor energien kommer fra Bedste tider -

Sl

tumbler

Bedste tider -

0151 K. 22 - 01

Kg CO;

Se mere >

Bedste tider -

0,51 w 22 - 01

Kg CO; Se mere >

©f

emaskine

a

Spar c02

0,52 w 23 - 02

Kg CO,

Se mere >

Passer tidspunktet jer ikke?

Se hvorndr stremmen er klimavenlig de
nceste 24 timer.




Reel

How is the data used:
-> Clean energy procurement
-> Analytics and reports

Impact calculator

Your yearly consumption 1,600 MWh

100,000MWh

medium  large small medium  large
office office factory factory factory

Your impact by switching to Reel

tonnes CO,e reduced citizens' emissions
yearly reduced

) Reol - Sustainabity

n Reel Test Company
@ Home

® Consumption

&> sustainabilty

® costs
Reports
Monthly

Quarterly

Yearly

© Metering Points

® invoices

@ PPA Simulator

Contact us

o

+

8 reel.energy/

Sustainability

Emissions over time

Consumption by source

@ fossil ® otherrenewables © solar © unknown ® wind
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MinStrgm

(Free collaboration)

How is the data used:
-> Analytics for private users
- Advocacy

Energy sources

ams Denmark (East)
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15«
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Energy sources

ergy sources

Denmark (East)

DVERVIEW
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83«
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Energy sources
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We're on

& Settings

F Brandon LeBlanc
j) brandoninsider@outiook.com

Windows Update

You're up to date

System

Bluetooth & devices

Network & internet

Personalization

BE N ¢ B

Apps

Accounts

<

Time & language
#® Gaming

K Accessibility

W Privacy & security

1 ® Windows Update

'
u ast checked

More options
[] D Pause updates
D Update history

@, Advanced options

@

vours, other update setting:

eck for updates

Pause for 1 week

Windows Update is committed to helping reduce carbon emissions. Learn more

@ Gethelp

£ Give feedback

9:41

{ Back Battery Health & Charging

Phone batteries, like all rechargeable batteries, are
consumable components that become less effective as
they age. Learn more...

Maximum Capacity 96%

ameasure of battery capacity relative to when
new. Lower capacity may result in fewer hours
of usage between charges.

Peak Performance Capability

Built-in dynamic software and hardware systems will
help counter performance impacts that may be
noticed as your iPhone battery chemically ages.

Optimized Battery Charging 0

To reduce battery aging, iPhone learns fror
daily charging routine so it can wait to”
past 80% until you need to use it

Clean Energy Charging 0

In your region, iPhone will try to red

footprint by selectively charging whevour carbon
emission electricity is available. iPhonen_.

daily charging routine so it can reach fullinCarbon
you need to use it. Learn More..

Read more at https://blogs.windows.com/windows-insider/2022/03/02/announcing-windows-11-insider-preview-build-22567/
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https://blogs.windows.com/windows-insider/2022/03/02/announcing-windows-11-insider-preview-build-22567/

Our vision of success in 10 years:

Clean electricity is supplied by all electricity grids of the world, at all times of the year

Carbon intensity (gCO,eq/kWh)
[ B ]

https://www.electricitymaps.com/blog/a-vision-for-electricitymaps
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https://www.electricitymaps.com/blog/a-vision-for-electricitymaps

Timing and location matter.
Companies now account for their electricity footprint
using ennueal-veldues granular grid data.

Their products enable the decarbonisation of the grid.
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Thank you
for listenin

Electricity Maps

‘4 ELECTRICITY MAPS
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