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Roadmap
1. 24/7 C FE Methodology  

2. What does 24/7 C FE mean from a procurement strategy perspective?  

3. What are the benefits to electric ity purchasers of focusing on 24/7 C FE? 

4. What innovations are we working on to move towards 24/7 C FE? 
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Google’s Energy Journey
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Methodology 



Hourly scenarios 
in our carbon- free 
energy framework

G rid carbon- based energy

G rid carbon- free energy 
(C FE)

G oogle- contracted C FE

Excess G oogle- contracted C FE

Source: 24x7 White Paper



Every hour of electricity use at North Carolina data center
66% of our North C arolina data center’s electric ity use was matched on an hourly basis with carbon- free sources in 20 19

Midnight

Morning

Noon

Afternoon

Evening

J anuary 1
78% carbon - free

April 5
63% carbon - free

September 9
59% carbon - free

December 31
76% carbon - free

0% match with 
carbon- free energy

100% match with 
carbon- free energy



Program Principles 

1. Time -based Matching : Moving from annual volume-
based goal to hourly matching of load   

2. Local Procurement : Moving from global matching of 
our demand to local (regional grid)

3. Technology - inclusive : Moving from renewable 
energy only to all carbon - free energy (includes 
nuclear, C C S, etc .) 

4. Additionality : We seek to add new clean generation to 
the grid through our procurement, but recognize 
additionality is a spectrum. 

5. The Grid is the Ultimate Goal : The broader goal of  
24/7 C FE is to decarbonize the broader electric ity grid, 
which is why we take G rid C FE into account in our 
methodology
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https://www.gstatic.com/gumdrop/sustainability/24x7-carbon-free-energy-methodologies-metrics.pdf


    

In 2020 , Google reached 
67% carbon - free energy
globally on an hourly basis . 

In the same year, five of our 
data centers operated at
90% carbon - free energy. 

Every hour of Google’s carbon -free 
energy sourcing in January 2020

100% carbon - free energy

0% carbon - free energy
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Procurement Strategy 
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Procurement Methods and Evaluation
When evaluating projects for inclusion in our 
portfolio, we consider two key metrics: 

1) CFE Score Improvement : Project costs / % 
change in C FE score

2) Avoided Emissions: Project costs / tC O 2e 
avoided  

Source: Google 24/7 CFE Methodology Paper

We utilize the following procurement 
methods for our program: 

1) Power purchase agreements with C FE 
assets

2) Retail energy supply agreements 
combining C FE technologies 

3) C FE purchased through utility 
partners



Round- the- c lock c lean 
electric ity supply 

In May 20 21, G oogle and AES 
announced a f irst- of- its- kind supply 
agreement that will guarantee that 
G oogle’s data centers in Virginia will 
operate on 90% carbon - free energy 
by 2024 . 

50 0  MW 
New clean energy portfolio added to PJ M 
electric ity grid, comprised of wind, solar PV, 
battery storage, and run- of river hydro. 

Source: AES Case Study

https://www.aes.com/247


Working with utilities 
on the path to 24/7

In December 20 20 , the Public  Utilities 
C ommission of Nevada approved an energy 
supply agreement between G oogle and NV 
Energy to procure solar and storage for its 
operations and the grid. 

350  MW solar

Up to 280  MW battery storage

O nline by 20 24

"The [energy supply 
agreement] is unique in 
its size and scale as well 

as its inclusion of a 
capacity sharing 

mechanism associated 
with the storage 

resources."

-Public Utilities Commission of 
Nevada Order Approving 

Agreement
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Benefits of a 24/7 CFE Approach



Benefits of 24/7 CFE

1

2

3

4

5

Greater Emissions Reductions 

Reducing Financial Risks of Procurement 

Reducing VRE Integration Challenges 

Supporting Innovative Technologies 

Focusing Policy Advocacy 
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Carbon emissions impact of technology procurement scenarios
Investing in diverse energy technologies with complementary hourly production portfolios is essential for accelerating 
progress toward 24/7 carbon- free energy.  
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Moving Towards 24/7 CFE



How will we achieve our 24/7 CFE goal?

Transactions
Buy more and different 
types of  c lean energy 

deployed locally

Technology
Accelerate energy 

technology innovation 

Policy
Advocate for policy changes 

to decarbonize electric ity 
grids



Next- generation 
geothermal energy
In May 20 21, G oogle announced a partnership 
with Fervo Energy to develop a f irst- of- its-
kind geothermal project that will bring “always 
on” c lean energy to Nevada’s electric ity grids. 

120  G W  by 20 50
Amount of  f irm, f lexible c lean energy that could 
be generated by geothermal energy in the US 
with advancements in policy and technology



A timely new approach for certifying carbon - free energy
Time- based Energy Attribute C ertif icates (T-EACs) incentivize production exactly when and where it’s most needed

G oogle- contracted 
wind production in 
the Midwestern U.S.

Day 0 1

Day 15

Day 31

RECs T-EACs
Morning Evening Noon 

1 month

Max windMin wind



The Importance of Updating GHG Accounting Standards 
Corporate GHG accounting standards should be updated to both recognize and incentivize higher - impact 
procurement choices



Upcoming This Week 

Thursday, September 23: Google-
hosted Climate Week Event Register at: 
bit.ly/ClimateWeek-Standards

Friday, September 24th: 
Official Launch of 24/7 CFE Compact at UN High-
Level Dialogue on Energy 

http://bit.ly/ClimateWeek-Standards
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