
 

Hourly Emissions Accounting is Feasible Today 
Key takeaways: 

➔​ Hourly matching has been demonstrated at TWh scale around the world. At least 46 suppliers 
already offer hourly matched tariffs to over 1,500 businesses. Hourly matching tariffs are 
available in countries representing 73% of global electricity demand. ​
 

➔​ GHGP’s proposed updates include feasibility measures that allow immediate conversion of 
existing monthly/annual data into hourly data.  This method is already available in 47 countries 
on 4 continents through open-source audited standard methodologies.​
 

➔​ Tools to enable hourly accounting have been developed and are being developed by multiple 
parties to reduce the perceived complexity of hourly accounting for companies of all sizes. Free 
hourly matching tools have been developed, and nearly a dozen software companies are 
supporting companies with hourly matching today. ​
 

➔​ EAC registries worldwide are moving towards hourly issuance at scale.​
 

➔​ Markets, policies & regulations, research, and public opinion are moving toward granular 
accounting. The questions are no longer around “if” but “when”.  

 
This document summarizes progress made in global hourly matching, including in the year since the GHGP 
Independent Standards Board voted to proceed with proposed updates to Scope 2 accounting. This document 
spotlights present-day hourly matched contracts and supplier products. It explains how to immediately perform 
hourly emissions accounting using Scope 2 feasibility measures and examines the infrastructure, market 
signals and policy environment that bolster these updates.  
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Takeaway 1: Hourly matching is already happening today 
10+ TWh of hourly matching is occurring today worldwide  

Hourly matching contracts & demonstrations 
Organizations, big and small, have announced clean energy agreements specifying some portion of their 
demand will be matched on an hourly or sub-hourly basis, including (not exhaustive):  

 
●​ Bagel shop 90% match 

(Einstein Bros. & ENGIE) 
●​ 100+ data center sites ​

(Iron Mountain) 
●​ 85% match for Google 

(ENGIE Germany) 
●​ Indian data center ​

(Flexidao, Tata, & PDG) 
●​ 10.5 TWh in 7 countries 

(Google & Flexidao) 
●​ Subhourly Burger King 

(Evolve Energy) 

●​ 13.8 GWh Chinese pilot 
(Guangzhou Hualing) 

●​ 6 Swedish data centers 
(Digital Realty, Vattenfall) 

●​ Hydro for JP Morgan 
(Brookfield, Cleartrace) 

●​ Spanish wind & hydro 
(Acciona, Flexidao) 

●​ Virginia data center 
(Microsoft, Constellation) 

●​ Dutch offshore wind (Eneco 
& Microsoft) 

●​ PJM hybrid renewables 
(AES & Microsoft) 

●​ 90% match in Virginia 
(Google & AES) 

●​ Mining giant in Australia 
(BHP & Neoen) 

●​ 1 GW baseload UAE solar 
(Masdar & EWEC) 

●​ 500 GWh of Chile mining 
(Grenergy & Codelco) 

●​ RTC clean Indian cement 
(Gentari & UltraTech) 

 
See 10+ TWh and 40+ examples of hourly matching case studies - it’s already happening at scale. As was the 
case for annual matching, products and tracking systems will evolve to enable the hourly era. This memo 
demonstrates how policies and standards moving to hourly are already leading to new products.  

Hourly matching supplier tariffs 

 
“Hourly matching tariff availability in the world, November 2025.” Source: Granular Energy 
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https://www.engie-na.com/engie-powers-einstein-bros-bagels-with-round-the-clock-renewable-energy/
https://www.ironmountain.com/about-us/media-center/articles/2023/january/a-pivotal-step-on-the-journey-to-24-7-carbon-free-energy
https://www.engie-deutschland.de/en/press/engie-and-google-extend-their-partnership-247-carbon-free-energy-germany
https://www.flexidao.com/case-studies/princeton-digital-group
https://www.flexidao.com/resources/google-portfolio-gc-conversion
https://theenergyst.com/evolve-energy-unlocks-cppa-to-power-bkuk-restaurants-with-renewable-energy/
https://energytag.org/projects/china-first-hourly-matched-ppa/
https://group.vattenfall.com/press-and-media/newsroom/2025/vattenfall-and-digital-realty-partner-up-for-247-renewable-energy-matching
https://cleartrace.io/press-releases/decarbonizing-a-global-financial-institution/
https://www.flexidao.com/case-studies/acciona-energy
https://www.constellationenergy.com/news/2023/Constellation-signs-hourly-carbon-free-energy-matching-agreement-with-Microsoft-to-support-a-clean-powered-data-center.html
https://www.flexidao.com/case-studies/microsoft
https://www.prnewswire.com/news-releases/microsoft-and-aes-partner-to-bring-around-the-clock-renewable-energy-to-data-centers-301414877.html
https://www.prnewswire.com/news-releases/aes-announces-first-of-its-kind-agreement-to-supply-247-carbon-free-energy-for-google-data-centers-in-virginia-301282750.html
https://reneweconomy.com.au/bhp-signs-new-baseload-renewable-deal-with-wind-and-battery-storage-to-power-copper-mines-and-smelter/
https://masdar.ae/en/news/newsroom/dr-sultan-al-jaber-unveils-world-first-24-7-renewables-project
https://grenergy.eu/grenergy-signs-a-long-term-24-7-ppa-with-codelco/
https://www.gentari.in/insight/gentari-partners-with-ultratech-to-commission-indias-first-of-its-kind-on-site-hybrid-rtc-renewable-energy-project
https://energytag.org/case-studies/
https://www.granular-energy.com/insights/state-of-hourly-matching-report-launch


 
 
Utilities and energy suppliers have a key role to play in scaling hourly matching for business customers by 
providing hourly information and tracking. Recent data demonstrates that they are stepping up to the task. A 
January 2026 survey report by Granular Energy and Baringa found that 46+ suppliers already offer hourly 
matched tariffs, making them available to 73% of global electricity demand. This is a 4x YoY increase in the 
number of hourly tariffs available. There are now more than 1,500 businesses measuring their clean electricity 
consumption on an hourly basis, via their energy suppliers.  
 
Examples include (a longer, but not exhaustive, list can be found here): 
 

●​ Half-hourly matching ​
(SSE Energy, UK) 

●​ Hourly C&I offering 
(Catalyst, US) 

●​ Hourly matching in Japan  
(Jera Cross, Japan) 

●​ Green Energy Match ​
(A2A, Italy) 

●​ Largest Greek utility ​
(PPC Group, Greece) 

●​ Energy giant’s offering 
(TotalEnergies, UK) 

●​ 86% half-hourly match 
(Good Energy, UK) 

●​ Scandinavian matching 
(Statkraft, Norway) 

●​ 92% in Silicon Valley 
(SVCE, US) 

●​ Electric Match  
(Octopus Energy, UK) 

 
In the United States, Google has developed hourly clean energy tariffs (the Clean Transition Tariff, or CTT) 
with utilities in Nevada, Minnesota, and Michigan. This enables a portfolio of clean energy projects to be 
deployed in partnership with vertically integrated utilities to enable hourly matching. Amazon recently used the 
same CTT mechanism in Nevada to add geothermal, solar PV, and battery storage to power its Nevada data 
centers. The Center for Resource Solutions just released the Hourly Clean Energy Utility Product Designs 
report, which is meant to guide suppliers in designing, offering, and communicating hourly matched clean 
energy tariffs. The market demand for hourly tariffs is great and growing. 
 
In addition to hourly supplier tariffs, companies are matching more of their hourly electricity demand through 
PPA contracts and certificate purchases. The PPA market in the U.S. and globally reached new records in 
2025. Bloomberg New Energy Finance reports that the number of hybrid renewable projects (e.g. solar + wind, 
solar/wind + storage) has increased to over 7 GW in the first half of 2026 from less than 1 GW in 2020.   
 

 
Source: Bloomberg New Energy Finance Corporate PPA Database  
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https://granular-marketing-website.cdn.prismic.io/granular-marketing-website/aV6DJ3NYClf9o3VZ_Stateofhourlymatchingtariffs-1-.pdf
https://www.theclimategroup.org/our-work/news/global-businesses-shape-next-era-of-energy-as-new-data-shows-hourly-matching-is-becoming-more-mainstream
https://www.granular-energy.com/24-7-suppliers
https://www.sseenergysolutions.co.uk/news-and-insights/sse-energy-solutions-launches-half-hourly-renewable-energy-mapping-for-large
https://blog.catalystpower.com/more-power-to-you/catalyst-power-and-granular-energy-launch-hourly-matched-clean-energy-product-for-u.s.-businesses
https://tech-point-247.jera-cross.com/
https://www.granular-energy.com/insights/a2a-first-supplier-to-introduce-hourly-matching-in-italy
https://www.ppcgroup.com/en/ppc-group/media-center/press-releases/recent/press-release-2025/july-2025/ppc-renewable-energy-matching-program/
https://business.totalenergies.uk/Hourlymatching
https://www.goodenergy.co.uk/business/insights/were-launching-hourly-renewable-energy-matching-for-all-business-customers/
https://www.eurelectric.org/stories/24-7-in-norway-next-step-in-renewable-procurement/
https://svcleanenergy.org/news/silicon-valley-clean-energy-and-google-announce-comprehensive-24-7-carbon-free-energy-agreement/
https://octopus.energy/electric-match/
https://blog.google/feed/nevada-clean-energy/
https://www.latitudemedia.com/news/with-form-energy-deal-googles-clean-transition-tariff-is-growing-up/
https://www.latitudemedia.com/news/in-michigan-google-is-funding-2-gw-of-clean-power-and-demand-response/
https://www.aboutamazon.com/news/sustainability/amazon-renewable-energy-updates
https://resource-solutions.org/wp-content/uploads/2026/06/Hourly-Clean-Energy-Utility-Product-Designs.pdf


 
Hourly certificate markets 
In October of 2025, the Granular Certificate Trading Alliance held the first-ever spot auction of granular (hourly) 
certificates (GCs). Six organizations participated, resulting in 919 unique trades matched, with GCs prices 
between $30 and $37.5 per MWh, which is only a small premium (<10%) relative to annual PJM RECs. The 
auction represents a clear signal from both sides of the market: buyers are expressing demand for individual 
GCs in PJM, and sellers are undergoing trades to discover the appropriate prices for their matching supply. 
 

Takeaway 2: Proposed GHGP rules enable hourly accounting to be 
immediately feasible through the use of meter data or profiles   

The proposed Scope 2 rules include a data quality hierarchy which allows companies to translate the 
data they already have into highly credible hourly accounting. 

 
Hourly accounting is simply a comparison of hourly energy consumption and hourly energy production. This 
can already be determined.  Production (renewable generation): 

1.​ Hourly contractual instruments (EACs): 
a.​ These are available in some markets (e.g., PJM), and registries are upgrading to offer these in 

more places around the world (see Takeaway 4).  
 
However, hourly EACs are not necessary to do hourly accounting. 

2.​ Where hourly EACs do not yet exist, companies can use the same monthly or annual EACs they use 
for Scope 2 reporting today. They can combine those EACs with any of the options below to get an 
accurate hourly accounting of clean supply: 

a.​ Hourly production meter data, 
b.​ Hourly facility-specific production profiles, or 
c.​ Hourly regional production profiles (e.g. Renewables Ninja or other forthcoming tools) 

 
Companies are already doing this at TWh scale today. 
 

 
Source: GHGP Scope 2 Proposal 
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https://www.leveltenenergy.com/post/gc-initial-auction-results
https://ghgprotocol.org/sites/default/files/2025-10/GHG-Protocol-Scope2-Public-Consultation.pdf#page=20
https://www.renewables.ninja/
https://www.flexidao.com/resources/google-portfolio-gc-conversion
https://ghgprotocol.org/sites/default/files/2025-10/GHG-Protocol-Scope2-Public-Consultation.pdf#page=21


 
Consumption (electricity demand): 

1.​ Hourly meter data (becoming more prevalent and accessible). 
 
If hourly meter data is not yet available, hourly accounting is still achievable. Option 2 in the hierarchy 
enables hourly accounting for all other scenarios. 
 

2.​ Where hourly meter data is unavailable or inaccessible, companies can take total consumption data 
(over the course of a month or year, whatever is used for billing) and generate an hourly breakdown in 
one of the following ways: 

a.​ Facility-specific load profile (i.e., grocery store, retail store, office building, or data center) 
b.​ Market-boundary load profile 
c.​ Time-of-use average (on-/off-peak billing used to then average out usage per hour) 
d.​ Flat average (total consumption divided by total hours; least specific but still enables hourly 

accounting). A flat average leads to significantly more accurate accounting than today’s annual 
standard, while maintaining the positive impacts of hourly matched procurement incentives. 
 

 
Source: GHGP Scope 2 Proposal 
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https://zenodo.org/records/14183193
https://ghgprotocol.org/sites/default/files/2025-10/GHG-Protocol-Scope2-Public-Consultation.pdf#page=21


 

Takeaway 3: Simple tools show accounting math isn’t a bottleneck 
Many tools have been developed to support hourly accounting, and many more are in development.  

1.​ Free calculators have already been developed to help companies understand hourly accounting and 
support corporate planning. Including:  

○​ An hourly CFE Score estimator from Renewabl 
○​ An hourly matching calculator from Constellation. 
○​ A free, publicly available Granular Scope 2 Estimation Worksheet  
○​ A free dashboard showing the difference between hourly and annual accounting in all U.S. 

regions.​
 

2.​ Other companies have developed granular accounting and reporting software as a service. Watershed 
reports that the additional costs of services can be small and should only decline as greater competition 
and market adoption occur. These providers include, but are not limited to: 

 
○​ Flexidao 
○​ ClearTrace 
○​ Soldera 
○​ Renewabl 

○​ RE24 
○​ Clean Incentive 
○​ Granular Energy 
○​ Singularity 

○​ Enosi 
○​ Voltfox 

Takeaway 4: Registries are upgrading to hourly 
Registries issue RECs and EACs today. Over 70 countries and 4,000 TWh are covered by registries in 

the process of upgrading to issuing hourly RECs and EACs. 

LevelTen Registry Acceleration Fund 
In July of 2025, the Registry Acceleration Fund (RAF) announced grants to support EAC registry 
modernization. The RAF is an initiative launched by LevelTen Energy and backed by the Granular Certificate 
Trading Alliance to modernize EAC registry infrastructure towards hourly tracking. The five registries awarded 
— CleanCounts, Evident, Grexel Systems, Unicorn Systems, and Xpansiv — collectively issue or track more 
than 4,000 TWh of certificates across over 70 countries for more than 40,000 account holders. The 
upgrades are making verified, hour-by-hour carbon-free energy even more accessible worldwide.  
 

 
“Coverage Areas of Registry Acceleration Fund Award Recipients.” Source: LevelTen Energy 
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https://www.renewabl.com/hourly-cfe-score-estimator
https://www.constellationenergy.com/impact/sustainability/hourly-matching-ghg-calculator.html
https://docs.google.com/spreadsheets/d/18Gv4m06nXxqv7TDrj_nxltQ38iZBD0SjO55xZ3Lc5a4/edit?usp=sharing
https://www.niyer-energy-dashboards.com/
https://watershed.com/blog/ghgp-analysis#:~:text=low%20single%2Ddigit%20percentages
https://www.flexidao.com/solutions/24-7-carbon-free-energy
https://cleartrace.io/
https://www.soldera.org/corporate/24-7-cfe-hourly-matching
https://www.renewabl.com/track
https://re24.energy/
https://www.granular-energy.com/product
https://singularity.energy/utility-and-grid-operator-solutions
https://enosi.energy/
https://voltfox.io/
https://www.leveltenenergy.com/post/announcing-registry-acceleration-fund-award-recipients
https://www.leveltenenergy.com/alliance
https://www.leveltenenergy.com/alliance
https://www.leveltenenergy.com/post/announcing-registry-acceleration-fund-award-recipients


 
 

Center for Resource Solutions  
The Center for Resource Solutions announced the Clean Energy Tracking Collaborative (CETC), an effort that 
offers technical support to registries moving to hourly REC functionality in the United States.  
 
CRS and LevelTen recently convened a workshop on Operationalizing Granular Certificates at the Renewable 
Energy Markets Asia conference, which included APAC stakeholders (tracking systems, utilities, government 
officials, clean energy buyers) to discuss progress in overcoming technical and policy barriers. 
 
In June, ERCOT became the most recent registry to approve hourly EAC issuance, joining PJM and 
Clean Counts, which already issue hourly EACS in the U.S. today.  
 

Takeaway 5: The GHGP is not alone; all roads lead to hourly 
accounting & matching 

Market signals, policies & regulations, research, and public opinion all point towards the necessary & 
feasible evolution to reality-based hourly matching. 

Market signals 
●​ PPA experts & portfolio managers agree: updated rules align with the clean power purchases 

companies already make for better hedging value & firmed clean energy supply.​
 

●​ India’s government is issuing Round-the-Clock (RTC) renewable energy tenders, recognizing the 
greater system value of clean energy able to generate at all times of day. Over 400 MW of renewables 
+ storage have been approved so far, with even more planned to be approved this year. Indian energy 
leaders note that companies are increasingly asking for hourly matched renewables.  ​
 

●​ 8 companies across 6 industries and geographies (including Google, AirTrunk, and AstraZeneca) 
are party to Climate Group’s 24/7 Carbon-free Coalition, launched as a pilot in September 2024. 
Following its success, more international businesses, including Unilever and Cathay Financial Holdings, 
joined the Coalition during London Climate Action Week 2026. The Coalition aims to advance 24/7 
clean energy solutions by putting hourly and local matching into practice, touting the benefits of secure 
supply, greater insight, regulatory readiness, and competitive advantage. 

Policies & regulations 
●​ Europe’s Carbon Border Adjustment Mechanism (CBAM) rules, finalized at the end of 2025, will 

require that companies exporting goods to the EU substantiate electricity emissions reductions with 
“physically deliverable, hourly-matched clean electricity” via PPAs. ​
 

●​ In April of 2026, the European Commission proposed a data center sustainability label that would 
measure companies based on their renewable energy use. They proposed that, for data centers to 
make a credible renewable energy usage claim using unbundled EACs, they must be matched in the 
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https://resource-solutions.org/programs/cetc/
https://www.linkedin.com/pulse/ercot-board-approves-cutting-edge-energy-0hutc/
https://lucapedretti850786.substack.com/p/ppa-procurement-and-additionality
https://www.renewabl.com/post/ppa-risk-management-how-to-tell-if-your-contract-is-really-hedging-your-energy-costs
https://www.leveltenenergy.com/post/unlocking-project-finance-with-hybrid-ppas
https://www.eurelectric.org/wp-content/uploads/2024/06/eurelectric_pexapark_247-hedging-analysis.pdf#page=7
https://energytag.org/how-indias-round-the-clock-tenders-are-redefining-renewable-energy-procurement/
https://www.saurenergy.com/solar-energy-news/renewable-energy-consumers-seek-stable-policies-as-green-power-demand-surges-12029376
https://www.theclimategroup.org/247
https://energytag.org/cbam-2026-and-the-physical-hourly-ppa-shift/
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/16035-Energy-efficiency-rating-scheme-for-data-centres-in-Europe_en


 
same bidding zone and same 15-minute interval as consumption (granular accounting).​
 

●​ US states are introducing bills to require hourly accounting and matching of clean energy, including 
Colorado and Illinois. 

 

Standards 
In June 2026, the Science-based Targets Initiative released V2 of its Corporate Net Zero Standard. The new 
standard requires that company purchases be made on grids that could plausibly serve their electricity loads 
(“deliverability”) and also requires companies above a certain size (deemed “Category A” companies) to report 
their level of locational and hourly matching. In other words, SBTi’s new standard is largely aligned with the 
proposed changes in the GHGP. This is despite an unfortunate removal of hourly matching as part of SBTi Net 
Zero targets.  
 
In May of 2025, The Climate Group published detailed Technical Guidance for hourly clean energy matching as 
part of its 24/7 Carbon-free Coalition. Companies signing up to the coalition will measure and report hourly 
matching in at least one market within two years of joining the campaign.   

Grid operator perspectives 
●​ Monitoring Analytics, the Independent Market Monitor of PJM: “The market solution is to require 

data centers to bring their own new generation. This would include an expedited fast-track load and 
generation interconnection process for large new data center loads that bring their own new generation 
with locational and temporal characteristics reasonably matched to their load profile.”​
 

●​ ENTSO-E, the organization of EU grid operators: “The current system does not provide sufficient 
incentives for the development of RES [Renewable Energy Sources] and the consumption of green 
electricity at the right time and in the right geographical location.”​
 

●​ NESO, the energy system operator of the UK: “24/7 CFE EACs could also accelerate grid 
decarbonisation, by providing time-based signals for the use of CFE and demand side response (DSR), 
encouraging investment and innovation. Currently storage and DSR are unable to participate in EAC 
markets, as the annual granularity does not create an ability to trade these certificates in a useful 
timeframe.” 

Research snapshot 
●​ IEA Energy and AI report shows 80%+ hourly matching is cost competitive with both annual volume 

matching projects and with industrial retail electricity prices in the world’s largest economies. 
○​ A deeper dive on these findings, with graphics, can be found in this memo’s Annex. 

●​ EPRI paper estimated that hourly matching in the US can reduce consequential emissions 42x more 
than status quo annual matching by boosting energy storage and broader technology portfolios to 
fully decarbonize corporate demand by reducing gas reliance. 

●​ IRENA 24/7 renewables report shows 95%+ firm renewable supply is becoming cost competitive. The 
report also highlights the importance of hourly accounting in the GHG protocol update: "The ongoing 
revision of the GHG Protocol Scope 2 Guidance proposes to extend this logic globally, requiring hourly 
and location-matched certificates as the basis for corporate market-based emissions claims. When 
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https://leg.colorado.gov/bills/SB26-102
https://legiscan.com/IL/bill/HB5607/2025
https://sciencebasedtargets.org/corporate-net-zero-standard-v2
https://www.theclimategroup.org/247-technical-guidance
https://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2025/2025-som-pjm-vol1.pdf#page=8
https://www.entsoe.eu/2022/07/20/views-on-a-future-proof-market-design-for-guarantees-of-origin/
https://www.neso.energy/document/365496/download#page=3
https://iea.blob.core.windows.net/assets/34eac603-ecf1-464f-b813-2ecceb8f81c2/EnergyandAI.pdf#page=85
https://www.sciencedirect.com/science/article/abs/pii/S1040619026000102
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2026/May/IRENA_TEC_24-7_renewables_2026.pdf#page=20


 
adopted, this shift will transform demand for firm renewable electricity from a voluntary commitment by 
leading buyers into a mainstream feature of corporate energy procurement worldwide." 

●​ 17 leading academics (including from Princeton, TU Berlin, the University of Edinburgh, UNSW 
Sydney, the Colorado School of Mines, the Technical University of Denmark) agree the GHGP Scope 2 
hourly accounting rules updates are critical, and that status quo annual accounting is unacceptable. 

Civil society & integrity 
●​ 17 organizations (including Meta, Microsoft, Constellation, and CEBA) signed a letter in 2023 urging 

more granular temporal matching in Scope 2 rules. 
●​ 40 civil society organizations signed a letter this year urging GHGP to finalize hourly matching Scope 2 

rules. 

Media coverage 
●​ Financial Times: Corporate climate plans arbiter draws critics on new ‘net zero’ rule book 
●​ Financial Times: Big Tech’s bid to rewrite the rules on net zero  
●​ Reuters: Big Tech splits over proposed shake up of clean energy accounting 
●​ Financial Times: Tech groups score win on clean energy rules for gas-powered data centres 
●​ The Guardian: Data center emissions probably 662% higher than big tech claims. Can it keep up the 

ruse? 
●​ Bloomberg: How Tech Companies Are Obscuring AI’s Real Carbon Footprint 
●​ Utility Dive: As Google, Meta eye clean energy buys, researchers find widely used strategy has scant 

carbon benefits 
●​ Wall Street Journal: Climate-Reporting Rules Could Let Companies Look Greener Than They Are 
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https://www.catf.us/2026/06/seventeen-leading-energy-experts-urge-greenhouse-gas-protocol-advance-scope-2-accounting-reforms-preserve-credibility/
https://cdn.catf.us/wp-content/uploads/2023/11/20090838/joint-corporate-ngo-letter-wri-wbcsd.pdf
https://www.nrdc.org/sites/default/files/2026-01/Civil_Society_Letter-GHGP_Scope_2_Guidance-January_2026.pdf?trk=public_post_comment-text
https://www.ft.com/content/d98a876a-1ea0-40ae-bf3e-b9acf1aca27f?syn-25a6b1a6=1#comments-anchor
https://www.ft.com/content/2d6fc319-2165-42fb-8de1-0edf1d765be3?syn-25a6b1a6=1
https://www.reuters.com/sustainability/climate-energy/big-tech-splits-over-proposed-shake-up-clean-energy-accounting--ecmii-2026-05-26/
https://www.ft.com/content/2ed922bb-266f-45cc-8930-c4ab5422bf95?syn-25a6b1a6=1
https://www.theguardian.com/technology/2024/sep/15/data-center-gas-emissions-tech
https://www.theguardian.com/technology/2024/sep/15/data-center-gas-emissions-tech
https://www.bloomberg.com/news/articles/2024-08-21/ai-tech-giants-hide-dirty-energy-with-outdated-carbon-accounting-rules
https://www.utilitydive.com/news/google-meta-clean-energy-procurement-zero-lab-24-7-carbon-matching/693108/#:~:text=from%20your%20inbox.-,As%20Google%2C%20Meta%20eye%20clean%20energy%20buys%2C%20researchers%20find%20widely,long%20duration%20storage%2C%20researchers%20found
https://www.utilitydive.com/news/google-meta-clean-energy-procurement-zero-lab-24-7-carbon-matching/693108/#:~:text=from%20your%20inbox.-,As%20Google%2C%20Meta%20eye%20clean%20energy%20buys%2C%20researchers%20find%20widely,long%20duration%20storage%2C%20researchers%20found
https://www.wsj.com/business/energy-oil/the-standards-companies-use-to-report-carbon-emissions-face-review-11649323800?mod=djem_EnergyJournal


 

ANNEX 

Matching levels & cost-competitiveness 
All physically delivered clean energy contracts are doing some level of hourly matching - hourly accounting is 
just a matter of determining how much matching is happening. Annual matching ignores this entirely, leaving 
companies exposed to unhedged hours and overstating emissions reductions by approximately 50%. 
 

 
Source: Engie 

 
The solar-only annual matching example above demonstrates that, by default, ~40% hourly matching is 
obviously cost-competitive with ~100% annual volume matching because it is the exact same procurement. 
 
However, hourly matched procurement is cost-competitive at much higher levels than 40%: 

●​ 40-60%+ hourly: typical levels reached by solar- and wind-only procurement, per the IEA. 
○​ Single-technology procurement is common for simple annual volumetric matching, and therefore 

40-60% hourly matching is, again, cost-competitive by default because it is the same portfolio. 
○​ The hourly accounting simply provides decision-useful information on the exposure to 

fossil-fueled hours. 

●​ 80-90%+ hourly: cost-competitive with both annual volume matching projects and with industrial retail 
electricity prices in the world’s largest economies, per the IEA.  

○​ IEA’s figures, reproduced below, clearly demonstrate the cost-competitiveness of high levels of 
hourly matching. 

○​ They also demonstrate how higher levels of hourly matching substantially reduce both the 
exposure to grid electricity prices and the resultant electricity-related emissions (Scope 2). 
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https://www.eurelectric.org/wp-content/uploads/2024/06/eurelectric_pexapark_247-hedging-analysis.pdf#page=5
https://www.renewabl.com/post/ppa-risk-management-how-to-tell-if-your-contract-is-really-hedging-your-energy-costs
https://watershed.com/blog/ghgp-analysis#:~:text=Annual%20matching%20significantly%20overstates%20emissions%20reductions
https://engie-sem.com/solution/power-every-hour-with-24-7-carbon-free-energy/
https://iea.blob.core.windows.net/assets/34eac603-ecf1-464f-b813-2ecceb8f81c2/EnergyandAI.pdf#page=84


 
 

 
Source: IEA Energy and AI report, pages 85 and 83, respectively. 

 
While the above analysis also shows that very high levels of hourly matching (90-95%+) are more expensive at 
present, that also illuminates these three key takeaways that must be taken together: 

1.​ GHGP is a standards body that does not mandate any targets - companies remain entirely free to 
scale their clean energy matching based on their budget and climate ambition. 

2.​ 80%+ hourly matching is cost-competitive today, and 

3.​ 95%+ firm renewables + storage is falling rapidly in cost per IRENA, expanding the accessibility of 
this very high level of hourly matching across the globe each passing year. 

Claims that hourly matching/accounting is inherently much more expensive therefore do not hold up to scrutiny. 

Such claims often rely on modeling that forces immediate, full 100% hourly matching (“24/7”), which is indeed 
difficult and expensive at present and more costly than annual volumetric matching. But this is a false 
comparison, as no level of matching is required by GHGP under status quo annual accounting or under 
proposed updates to hourly accounting for large energy users.  
 
“100%” is already not the only goal today, and it definitely won’t be under hourly matching either - true 
decarbonization is a journey. The evolution towards hourly accounting is necessary to differentiate genuine 
procurement ambition from administrative compliance and provide decision-useful data. Put simply: 95% 
hourly matching means a lot more than 95% annual matching. 

Links to additional resources 
Additional granular matching case studies: 

●​ Good Energy & Stellium 
(United Kingdom) 

●​ Gridmatic & Sol Systems 
(ERCOT, United States) 

●​ Tokyo Metro & Cosmo 
(Japan) 

●​ Believ & UrbanChain 
(United Kingdom) 

●​ Amazon & NV Energy 
(Nevada, United States) 

●​ AES & Microsoft​
(CAISO, United States) 

●​ AM Green Group ​
(Andhra Pradesh, India) 

●​ Citicore Renewable Energy 
(Philippines) 

●​ Statkraft & Mercedes-Benz 
(Germany) 

●​ Powerledger & ekWateur 
(France) 

●​ JERA Cross & Flexidao 
(Japan) 

●​ EDF & JPMorgan Chase 
(United Kingdom) 
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https://iea.blob.core.windows.net/assets/34eac603-ecf1-464f-b813-2ecceb8f81c2/EnergyandAI.pdf#page=83
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2026/May/IRENA_TEC_24-7_renewables_2026.pdf#page=10
https://knowledge.energyinst.org/new-energy-world/article?id=150283
https://www.businesswire.com/news/home/20250626623162/en/Gridmatic-Signs-10MW-PPA-With-Sol-Systems-Serving-Edge-Data-Center-Provider-EdgeConneX
https://solarbytes.info/business-bytes/cosmo-wind-agrivoltaic-ppa-tokyo-metro-training-center-japan-april-2026-11703235
https://www.automotiveworld.com/news/believ-extends-urbanchain-deal-for-traceable-ev-energy/
https://www.aboutamazon.com/news/sustainability/amazon-renewable-energy-updates?p=amazon-invests-in-new-geothermal-and-solar-projects-to-power-future-nevada-data-centers
https://www.prnewswire.com/news-releases/aes-expands-renewable-energy-agreement-with-microsoft-to-california-data-centers-301539216.html
https://www.hydrogeninsight.com/production/am-green-takes-final-investment-decision-on-giant-indian-renewable-hydrogen-to-ammonia-project/2-1-1699517
https://www.energy-storage.news/power-even-without-the-sun-president-marcos-jr-inaugurates-first-solar-baseload-power-plant-in-philippines/
https://www.eurelectric.org/stories/mercedes-benz-producing-cars-with-100-renewable-energy-100-of-the-time/
https://powerledger.io/clients/ekwateur-france/
https://www.jera-cross.com/ja/news/6
https://cleartrace.io/press-releases/cleartrace-and-edf-partner-to-provide-24-7-renewable-energy-to-jpmorgan-chases-uk-operations/


 
●​ Brookfield & Cleartrace 

(NYISO, United States) 
●​ Svea Solar & Spritju 

(Sweden) 
 
High-quality research on granular accounting:  

Study Institution Author Year 

Potentials and pitfalls around green claims 
of e-fuels: insights from an exploratory case 

study 
Denmark Technical University 

Caroline H Gebara, Maria Flora 
Andersen, Edoardo Simioni, Julien 

Lavalley and Anders Bjørn 
2026 

System Effects of Carbon-Free Electricity 
Procurement: Regional Technology and 
Emissions Impacts of Voluntary Markets 

EPRI 
John Bistline, Geoffrey Blanford, Adam 
Diamant, Arin Kaye, Daniel Livengood, 
Qianru Zhu, Francisco Ralston Fonseca 

2026 

Impacts From Procuring Clean Electricity 
Under Different Inventory Accounting 

Methods 

National Renewable Energy Lab / 
Colorado School of Mines Pieter Gagnon, Maxwell Brown 2026 

Temporal matching as an accounting 
principle for green electricity claims TU Munich Hanna F. Scholta, Maximilian J. Blaschke 2025 

Modelling 24/7 Carbon Free Electricity 
(CFE) in Japan Transition Zero Transition Zero 2025 

The impact of temporal hydrogen regulation 
on hydrogen exporters and their domestic 

energy transition 

TU Berlin / Potsdam Institute for 
Climate Impact Research / University 

of Applied Sciences (OTH) 
Regensburg / Open Energy Transition 

Various 2025 

Modelling 24/7 Carbon Free Electricity 
(CFE) in India Transition Zero Transition Zero 2025 

24/7 carbon-free electricity matching 
accelerates 

adoption of advanced clean energy 
technologies 

TU Berlin / Princeton University / 
Google 

Iegor Riepin, Tom Brown, Jenkins, Jesse 
D., Devon Swezey 2025 

The Influence of Demand-Side Data 
Granularity on the Efficacy of 24/7 

Carbon-Free Electricity Procurement 
Princeton University Ricks, Wilson & Jenkins, Jesse D. 2024 

Does the purchase of voluntary renewable 
energy certificates lead to emission 

reductions? A review of studies quantifying 
the impact 

Denmark Technical University 
Lissy Langer, Matthew Brander, Shannon 

M. Lloyd, Dogan Keles, H. Damon 
Matthews, Anders Bjørn 

2024 

On the means, costs, and system-level 
impacts of 24/7 carbon-free energy 

procurement 
TU Berlin Iegor Riepin, Tom Brown 2024 

Spatio-temporal load shifting for truly clean 
computing TU Berlin Iegor Riepin, Tom Brown, Victor Zavala 2024 

System-level Impacts of Voluntary 
Carbon-free Electricity Procurement 

Strategies 
Princeton University 

Qingyu Xu, Wilson Ricks, Aneesha 
Manocha, Neha Patankar, Jesse D. 

Jenkins 
2024 

The influence of additionality and 
time-matching requirements on the 

emissions from grid-connected hydrogen 
production 

MIT 
Michael A. Giovanniello, Anna N. 

Cybulsky, Tim Schittekatte, Dharik S. 
Mallapragada 

2024 
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https://cleartrace.io/press-releases/brookfield-properties-one-manhattan-west-to-be-powered-by-100-percent-renewable-energy/
http://www.spritju.com/
https://iopscience.iop.org/article/10.1088/1748-9326/ae358f
https://iopscience.iop.org/article/10.1088/1748-9326/ae358f
https://iopscience.iop.org/article/10.1088/1748-9326/ae358f
https://arxiv.org/pdf/2511.03049
https://arxiv.org/pdf/2511.03049
https://arxiv.org/pdf/2511.03049
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5447204
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5447204
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5447204
https://www.nature.com/articles/s41467-025-65125-z
https://www.nature.com/articles/s41467-025-65125-z
https://www.transitionzero.org/insights/japan-90-clean-energy-flexible-system
https://www.transitionzero.org/insights/japan-90-clean-energy-flexible-system
https://www.nature.com/articles/s41467-025-62873-w
https://www.nature.com/articles/s41467-025-62873-w
https://www.nature.com/articles/s41467-025-62873-w
https://blog.transitionzero.org/hubfs/Analysis/CFE%20Reports/TransitionZero%20-%2024-7%20CFE%20Report%20-%20India.pdf
https://blog.transitionzero.org/hubfs/Analysis/CFE%20Reports/TransitionZero%20-%2024-7%20CFE%20Report%20-%20India.pdf
https://www.cell.com/joule/pdfExtended/S2542-4351(24)00544-0
https://www.cell.com/joule/pdfExtended/S2542-4351(24)00544-0
https://www.cell.com/joule/pdfExtended/S2542-4351(24)00544-0
https://www.cell.com/joule/pdfExtended/S2542-4351(24)00544-0
https://zenodo.org/records/14183193
https://zenodo.org/records/14183193
https://zenodo.org/records/14183193
https://www.sciencedirect.com/science/article/pii/S0959652624032402?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959652624032402?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959652624032402?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959652624032402?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2211467X24001950?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2211467X24001950?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2211467X24001950?via%3Dihub
https://pdf.sciencedirectassets.com/777797/1-s2.0-S2666792424X00050/1-s2.0-S2666792424000404/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEHAaCXVzLWVhc3QtMSJHMEUCIQDwzZJU1R%2Bz7cjFaHsgjUnkB7J8%2FhSAE7XjLhAD%2BEWWxQIgM5bXSKqO9OdoL5GT5YlgL%2Fbn%2FaI%2FpQtEo8EcRqaRZHAquwUI2f%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAFGgwwNTkwMDM1NDY4NjUiDERx0UQCSnZhHwaVVSqPBSv%2FQELWY%2F2mrWi5yGzxHRlTuDGhMJOKz6EpB1sDjrOVogSHrVjt0ZyiK5%2BqlBP3hwPFmlWDvzeMGjBYTycWk%2Fw3LySDHTXFZLRR1P7TsXMsI9NnYwQYXH0EkAKpE9l%2FkaFIuIaw0R8LqVSJTWZ7yFOUCrziDCiYRk0oFEaNOA4k74mKTf%2FpcZ5rOuQKhe1hn7brLRhxQKiZAUcNjw8vKeYo6voh2tR%2B6NWNaf2ZOUaRDyEh%2BelAvG7VWR4aXQMWmuLeplgP89WAiJf6%2FQN6FQclxylICuR43VxD7nxjj5qJmZNioHFvczweY6h%2FDWC3Bx6s1Emi%2FkMe8Y9bHnYLNwGbU%2BRiS2wAdhqV4XAW65ASmmX3q4nIW1X3nDCbTVJg%2B4fL0lp%2B3A9L91L89wZjqtoZH047dTK4XG9K7cOUOnKprtofDDp38Prb4J1ZyqAGp1RP6zTUHleNwCwpwXR4sEKPVS%2FREKKaYIhHX%2FTevPqmUQsJ6dOGG1QRnTKY0Sq%2Bp%2FyixSxdVZU3ctQdXaV8zEDj31uP2m1OTgdhJVFZE%2FJ0gGUtSRAXeOjG5iJQsxGrwchhxKDoRgm%2FflsylzagCqq7SA2nCvBTX2uI6dB%2FtK5Op0pVWsWq6cDxK0QMqgjCiv%2FNJPILdJ%2Fyy9Ypd7sE1IU3JXN9jW9YF04wwNIfQO6BRDdnza2x5dFeG4dzlFgCrpwotyNFfSdJ1bIlO%2FF%2BSzNG%2Fh%2F76PKGCf0n1Rf7eR4hTCmqqST30FT3fhcfsWrZu%2F4xQfnQB6wCLDoUTK6DOwEBwTidPmzI6MkRBdghWvbcH55nZHtGVcgJ664liWl1cGSMuVHC8XCL5X6O%2Bz1X4czwPubgzmBdP5b1sAjUJ7wwm661vwY6sQER23Lx%2B8x0y0nibAIuuqq5m8gk0XirJD7TzW3A5cXz6YrB8NCpGL24BisDq237LUDowbycp7lqJzwPzrTZ48eNxUMJt77LERorXoFHYlWcO8HxXuPKlLbea5M2Pyi7EAsyGl9moiG%2B5e%2BA9ei1PCgdoCUf8BRV8A6wbwMD3t0XvlLP4o4NEvL7S80mJmgbcA7FfsMbXypzFuzvJtIQZO%2FAnoH2Y99x4tr9Y%2B2TxgKA198%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20250402T162554Z&X-Amz-SignedHeaders=host&X-Amz-Expires=299&X-Amz-Credential=ASIAQ3PHCVTYWNCV6APD%2F20250402%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=69c4144aa22127fce8d168dd1e1bb0a1e2308e8ef78932f320bb1b1dd6d56f4c&hash=55b3a660f2352553df27de50db4617965be0d70e3f770053d0168f1310f5448b&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2666792424000404&tid=spdf-936ca611-29b4-4989-ad0e-55c199c1100c&sid=a6739f0d879bd7497c5816b-bf2397af34ffgxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&rh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=180359530f5f0505525750&rr=92a1af5549882e08&cc=be
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