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Google’s annual electricity consumption

Demand for our services 
is growing every year, 
driving continued growth 
in our energy use

Source: Google Internal Data
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Accounting Standards Don’t Require Engagement with System Reality

e.g. Norway Exports
4x more certificates 

than electricity 

Carbon-free 
energy supply

Consumer Energy Supply

Gaps in 
carbon-free 

energy

Jan 1 Dec 31 

Location: Companies can achieve “zero” emissions 
by buying RECs far from where they operate, 
ignoring electricity grids and deliverability

Time: Companies can achieve “zero” emissions by 
buying RECs to match annual demand, ignoring 
hourly variability and need for flexibility, storage.  



Google’s 24/7 Carbon-free Energy Approach 

Midnight

Morning

Noon

Afternoon

Evening

January 1

0% match with 
carbon-free energy

100% match with 
carbon-free energy

December 31

● Local (same electricity grid)
● Hourly matched
● Additional  



In 2023, Google reached 64% 
carbon-free energy globally on an 
hourly basis. 

Ten of our regions achieved at least 
90% carbon-free energy, and thirteen 
achieved at least 85%.  
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Optimize

Demand response, 
load shifting, region 

picker

Measure

Hourly consumption, 
production, REC, and 

emissions data

Procure

TEACs marketplaces, 
utility models, clean 

firm power



Measure Regionally and Hourly

Consumption ● Hourly consumption data from our data centers can be collected from 

utilities or energy suppliers depending on the structure

Production ● Hourly production data from PPAs and REC deals can be collected from 

suppliers/developers, schedulers, TSOs, energy hubs, and registries

RE Certificates ● Hourly RECs data can be available depending on the registry, and typically 

needs to be coupled with hourly production data for verification

Grid Emissions ● Hourly grid emissions data is available from many utilities; in the cases 

where it is not, grid modeling is used



Flexidao for Hourly Meter + REC Tracking



Electricity Maps for Hourly Grid Emissions



Optimize Regionally and Hourly

Demand Response ● Lower energy consumption when utilities notify of a demand response 

grid event

Load Shifting ● Shift load based on which grids are running the cleanest operations, and 

allow cloud customers to select specific regions



Demand Response



Hourly Shifting



Location Shifting



Region Picker



Procure Regionally and Hourly

TEACs 
Marketplaces

● Marketplaces to sell excess and buy hourly RECs (T-EACs)

Clean Energy 
Transition Tariff

● Hourly production data from PPAs and REC deals can be collected from 

suppliers/developers, schedulers, TSOs, energy hubs, and registries

CFE Manager ● Hourly RECs data can be available depending on the registry, and typically 

needs to be coupled with hourly production data for verification

Clean Firm 
Power

● Investments in nuclear and geothermal, coalitions across buyers for 

advanced clean technologies



TEACs Marketplace



Clean Energy Transition Tariff

Key Pillars

● Focus on Clean Capacity: Resources that can provide clean 
capacity to support reliability and customer energy goals.

● Incorporation into Utility Integrated Resource Planning: 
Consideration of existing and planned utility investments 
ensure efficient investment in customer-specific resources 
under the CTT.

● Unlocking the Full Power Value for the Customer: 
Provides a full energy and capacity credit against the 
standard rate, as opposed to avoided cost models that 
incentivize lowest cost procurement with diminishing value. 

● Scalable for other energy customers: CTT is a scalable 
model to unlock diverse clean capacity investments. 

We filed our first CTT, with NV Energy in Nevada, which will bring 115 MW of enhanced geothermal 
power to the Nevada grid, expected online in 2030.



CFE Manager Model



Clean Firm Power
Five technologies we believe will play a 
critical role in decarbonization by 2030 
and beyond: 
 
➔ long-duration energy storage
➔ next-generation geothermal
➔ carbon capture and storage
➔ advanced nuclear
➔ hydrogen 
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Areas of Data and Software Climate Development

Data standardization 
and tools for utilities, 

suppliers, and 
registries

Mainstream carbon 
accounting platforms 
to support granular 

data

Battery operators 
supporting 24/7 CFE 

optimization and 
tracking for T-EACs
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Thanks!


