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Strengthening scope 3 and product carbon footprint rules

Summary

We are at a pivotal moment for strengthening value chain and product-level green-
house gas accounting rules. The GHG Protocol is revising its scope 3 guidance and
developing a new actions and market instruments standard, while the GHG Protocol
and ISO are jointly developing a product-level accounting standard.

Strong accounting rules are highly relevant for big tech companies because much of
their climate footprint is electricity-related and sensitive to how renewable electricity
is accounted for. Driven by Al and data centre growth, tech sector emissions are rising
rapidly. About half of big tech companies’ emissions stem from data centre electricity
consumption, while the other half comes from supplier manufacturing, mainly semi-
conductors. Phasing out fossil fuel dependence and expanding renewable electricity
access are critical levers for decarbonising their upstream value chains.

It is common malpractice among big tech companies to use market-accounting for
their upstream, and sometimes downstream, value chain emissions. Although cur-
rent GHG Protocol accounting guidelines require companies to report location-based
scope 3 emissions, the big five — Amazon, Apple, Google, Meta and Microsoft — use
EACs and market-based accounting. This creates transparency and integrity concerns,
as their scope 3 emissions reductions may only exist on paper but not in reality.

At the same time, location-based accounting alone does not adequately incentivise
high-quality renewable procurement in the supply chain. Companies that help suppli-
ers secure long-term PPAs for new renewable electricity projects may report the same
location-based emissions as companies that rely on standalone RECs, even though
their contribution to scaling renewable energy in manufacturing regions is very different.

The limitations of location-based accounting expose the need for additional met-
rics that better capture tech companies’ progress on climate action in their supply
chains. This includes market-based accounting paired with hourly matching for elec-
tricity-related emissions. Unlike annual matching, hourly matching can create stronger
incentives for investment in renewable electricity, storage and other solutions for
around-the-clock grid decarbonisation. In addition, transition-specific alignment tar-
gets should be introduced to capture concrete supply chain decarbonisation efforts.

The upcoming ISO and GHG Protocol product-level accounting standard should make
hourly matching of locally generated and deliverable electricity a core requirement.
Product-level emissions disclosure is becoming increasingly important for procure-
ment and regulatory compliance, including under emerging EU frameworks. The forth-
coming ISO-GHG Protocol product-level accounting standard should require companies
to use grid emission factors as the default for electricity-related emissions. Companies
should only be allowed to claim lower emission values where electricity is matched on
an hourly basis with renewable electricity from new PPAs on the same grid.
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Abbreviations

CBAM Carbon Border Adjustment Mechanism

EAC Environmental Attribute Certificate

EU European Union

GHG Protocol Greenhouse Gas Protocol

ISO International Organization for Standardization
PCF Product Carbon Footprint

PPA Power Purchase Agreement

REC Renewable Electricity Certificate

SBTi Science Based Targets initiative
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01 A pivotal moment for value chain and product-
level accounting rules

This is a critical moment in time for strengthening value chain accounting rules.
The Greenhouse Gas Protocol (GHG Protocol) currently requires companies to report
location-based scope 3 emissions (GHG Protocol, 2013) but is preparing updated
guidelines for scope 3 and a new ‘Actions and Market Instruments’ Standard, which
will open for public consultation in the second half of 2027 (GHG Protocol, 2026b).
In addition, the GHG Protocol and International Organization for Standardization
(ISO) are jointly developing a product level accounting standard (GHG Protocol,
2026c), while the Science-Based Targets initiative (SBTi) plans to start developing
sectoral guidance on the back of its newly released Corporate Net Zero Standard
v2.0 (SBTi, 2026b). The development and revision of these various standards pro-
vide a key opportunity to strengthen accounting rules for scope 3 and products in a
way that incentivises companies to invest in high-quality renewable electricity in sup-
ply chains, which would support grid decarbonisation in key manufacturing regions.

Yet, these various standard-setting initiatives are under enormous pressure to
allow for accounting practices that enable companies to reduce their emissions on
paper, but not necessarily in reality. Companies participate in ISO and GHG Protocol
working groups, influencing the direction of travel and outcomes of these processes
(GHG Protocol, 2026d). With 2030 approaching rapidly and many companies still far
from achieving their own emissions reduction targets, they are increasingly explor-
ing mechanisms that allow them to report progress even when underlying emissions
remain largely unchanged. This raises concerns about the emergence of account-
ing frameworks that prioritise flexibility over environmental integrity, enabling com-
panies to demonstrate compliance without undertaking the operational changes
required for genuine decarbonisation. Experience with standalone renewable elec-
tricity certificates (RECs) and carbon offset credits shows that, when presented with
flexible accounting options, many companies tend to prioritise cheap credits over
actual emission reductions (Bjgrn et al., 2022, 2025; Kaupa, 2025).

The GHG Protocol proposes a multi-statement reporting framework as an alter-
native to a single GHG inventory (GHG Protocol, 2026a). Current corporate GHG
Protocol accounting rules prescribe that companies must report on location-based
emissions for scope 1 and 3 and must report both location- and market-based emis-
sions for scope 2 (GHG Protocol, 2013, 2015). However, the GHG Protocol is consid-
ering adding additional ledgers for corporate GHG emissions accounting. Its Actions
and Market Instruments white paper outlined four possible ledgers for a multi-state-
ment reporting structure (GHG Protocol, 2026a):
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01 Physical GHG inventory (i.e., location-based)

02 Market-based GHG inventory

03 GHG impact statement (i.e., consequential accounting)
04 Non-GHG indicators

Product-level accounting may also evolve to include various reporting ledgers.
Companies are increasingly turning to product-level accounting to track emission
reductions. Tech companies, for instance, mention that they are developing product
carbon footprints (PCF) and are asking their suppliers for product-level emissions
data (Microsoft, 2025a, p. 24; Apple, 2026, p. 100). We expect that the multi-ledger
approach for organisation-wide GHG inventories may affect the new product-level
accounting standard, which the ISO and the GHG Protocol are jointly developing.

In this discussion paper, we outline the limitations of current scope 3 account-
ing rules and argue for complementing location-based scope 3 accounting with
non-GHG indicators and market-based accounting paired with hourly matching of
renewable electricity. The paper informs ongoing discussions at the GHG Protocol
and ISQO, as well as anticipated discussions at the SBTi, drawing on examples from
the tech sector. = Section 02 outlines the relevance of scope 3 and PCF account-
ing for big tech companies. =» Section 03 discusses limitations of existing scope 3
guidance, while = Section 04 comes up with concrete recommendations for how
to strengthen both organisation-wide scope 3 accounting rules and product car-
bon footprint rules. Finally, = Section 05 makes concrete recommendations for
the GHG Protocol’'s Action and Market Instruments Standard and the joint ISO-GHG
Protocol product-level accounting standard.
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Figure 1

Emission hotspots
in tech companies’
GHG inventory
Adapted from

NewClimate Institute
(2025b)

GHG EMISSION FOOTPRINT

Indicative distribution of emission sources
for average tech company
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Relevance of scope 3 and PCF accounting for
big tech companies

Due to Al and increased data centre use, tech companies’ emissions are increasing
rapidly (NewClimate Institute, 2025a). About half of these emissions come from
data centre electricity consumption and should be addressed through switching to
hourly matching of renewable electricity (Gagnon and Brown, 2025; NewClimate
Institute, 2025a; Riepin et al., 2025), as well as more policy planning on data centre
construction and Al use (see = Figure 1). The other half of these emissions origi-
nate in the supply chain, with semiconductor production accounting for the majority
of emissions (Gupta et al., 2020). Electricity accounts for most of the energy use in
the wafer manufacturing, front-end fabrication and assembly, test and packaging
(SEMI et al., 2023). Phasing out fossil fuel dependence and switching to renewable
electricity are thus critical levers in decarbonising tech companies’ upstream value
chains.

6 KEY TRANSITIONS

Most relevant transitions to address major
emission sources

—— Aligning data centre and energy system planning ———

Energy from data centres

Renewable electricity for own

data centres (hourly matched)

Sl et Gkl GRS Renewable electricity for 3rd

party operated data centres
(hourly matched)

Own operated
(Scope 2)

Upstream hardware
production

Produced materials and services
(e.g. components for electronic
devices)

Use of sold products

Third party operated
(Scope 3)

Upstream hardware
production

Capital goods (e.g. server
hardware in data centres)

Upstream data
centre
construction

NewClimate Institute | July 2026

Renewable energy in the

supply chain (hourly matched)

Increase the lifespan
of hardware’

Increase share of recycled
materials in hardware

Aligning data centre and
energy system planning

1 We were unable to identify clear indicators

or benchmarks for increasing product
lifespan or using recycled materials.
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Limitations of current scope 3 accounting rules

Although current GHG Protocol accounting guidelines only allow market-based
accounting for scope 2 emissions, it is common malpractice among big tech com-
panies to use market-accounting for their upstream, and sometimes downstream,
value chain emissions. Amazon, Apple, Google and Microsoft use market-based
accounting methods to calculate and report their value chain emissions (Amazon,
2025, p. 50; Microsoft, 2025a, p. 12; Alphabet, 2026, p. 82; Apple, 2026, p. 101). While
Apple’s location-based scope 3 data is available in an annex to its sustainability
report (App, 2026, p. 103), we could not identify any location-based scope 3 data for
the other three companies. Accordingly, it remains unclear to what extent Amazon,
Google and Microsoft purchase Environmental Attribute Certificates (EACs) for their
supply chain, and what type of EACs they source (e.g. RECs) to cover suppliers’ elec-
tricity consumption, RECs to cover consumers’ electricity consumption when using
products, sustainable aviation fuels for upstream transportation). Meta reports to use
EACs towards electricity used during data centre construction (scope 3, category 1)
and third-party energy use associated with upstream leased assets (scope 3, category
8) but does not report to use EACs to cover electricity consumption in the production
process of hardware for data centres (Meta, 2025, p. 17).

The reduction in supply chain emissions that tech companies claim may only exist
on paper. Apple reports that emissions from manufacturing were just over 8 Mt COze
in 2025 (Apple, 2026, p. 76) and that a total of 26 Mt COze was avoided through
supplier clean energy (Apple, 2026, p. 11). In an annex to its 2026 environmental
progress report, Apple reports that location-based emissions from manufacturing
amounted to 32 Mt COze in 2025 (Apple, 2026, p. 103). Claiming that manufactur-
ing emissions were 26 Mt CO2ze lower due to standalone RECs and Power Purchase
Agreements (PPAs) is likely overstating the emissions reduction potential of those
procurement mechanisms. A range of research on scope 2 accounting finds that
annual matching of renewable electricity does very little to increase renewable capac-
ity, whereas hourly matching can drive grid decarbonisation (Xu et al., 2024). This is
because annual matching guidelines incentivise companies to almost solely invest
in the lowest-cost renewable electricity resource options, crowding out projects that
would also have been built without a market for RECs (Langer et al., 2024). In addition,
annual matching leads to a temporal mismatch between renewable electricity supply
and demand (Riepin and Brown, 2024). For instance, companies signing a PPA for
solar power still need to rely on carbon-intensive grids in hours where solar electricity
generation is low. Consequently, annual matching does not fully eliminate companies’
dependence on fossil-power electricity. Hourly matching of renewable electricity, by
contrast, can drive real grid decarbonisation, because corporate off-takers, energy
utilities and project developers have strong incentives to invest in a more diverse
portfolio of renewable generation and storage systems (Gagnon and Brown, 2025;
NewClimate Institute, 2025a; Riepin et al., 2025).
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Apple’s location-
based and market-
based manufacturing
emissions (upstream
scope 3)

Based on Apple’s

Environmental Progress
Reports 2016-2026
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Location-based accounting for scope 3 does not create meaningful incentives for
tech companies to invest in renewable energy for their suppliers. Although loca-
tion-based accounting comes as close as possible to capturing the actual climate
impact of a company'’s activities, it cannot fully capture corporate decarbonisation
efforts. High-integrity renewable electricity procurement options, such as PPAs for
new renewable installations located on the same grid, are an important transition
tool for decarbonising tech supply chains. However, individual PPAs have little to no
significant impact on the average grid emissions factor. As a result, if companies are
required to report only location-based emissions in their supply chains, a company
that provides its suppliers with low-quality RECs and a company that helps a large
share of its suppliers secure PPAs would report identical location-based emissions
- despite their very different levels of supply chain action.

MtCO-e Vel 55%

30 — PO Estimated -----====="""""7""" \/32.3 MtCOze 8 pECs

20 —

10 —

0

Location-based
manufacturing emissions

39%
Renewable energy
PPAs

Market-based
manufacturing emissions

-------- 4%

8.1 MtCOe  On-site RE [2%]
and direct
investments [2%]

2015 2017 2019 2021 2023 2025

Note: Percent shares shown as reported, totals may not add up due to rounding.

This misalignment is clear in the case of Apple (see = Figure 2). If Apple were to
report only location-based emissions for scope 3, its leadership in expanding high
quality renewable electricity in the supply chain through financial support, capac-
ity building and policy advocacy would be invisible. In 2025, almost 40% of the
claimed renewable electricity used by suppliers came from PPAs (Apple, 2026, p.
26). Although standalone RECs still account for just over half of renewable electricity
consumption in the supply chain, Apple states that it sees this as an interim solution
(Apple, 2026, p. 26). Indeed, compared to 2023, the share of PPAs increased sub-
stantially while the share of RECs declined (Apple, 2024, 2025, 2026).

NewClimate Institute | July 2026 5



Accounting for real decarbonisation of tech supply chains

04

Closing the gap: strong accounting rules for
GHG inventories and product carbon footprints

4.1 Hourly matching and sector-specific targets for organisa-
tion-wide GHG inventories

The limitations of location-based accounting expose the need for additional met-
rics that can better capture how tech companies progress on climate action in
their supply chains, including market-based accounting paired with hourly match-
ing for electricity-related emissions (ledger 2 with additional criteria). This would
also align with the direction of travel for scope 2 accounting. The SBTi's Corporate
Net-Zero Standard v2.0 now requires large electricity consumers to report the share
of electricity they match hourly (SBTi, 2026a) and offers optional recognition for
companies that set scope 2 targets based on hourly matching (SBTi, 2026a). The
ongoing GHG Protocol scope 2 revision appears to be moving in the same direction,
signalling that hourly matching is becoming an expected component of credible
electricity accounting. This shift is supported by a growing body of scientific evi-
dence that highlights the limitations of annual matching and the benefits of more
granular approaches (Langer et al., 2024; Xu et al., 2024; Riepin et al., 2025; Scholta
and Blaschke, 2025). Matching electricity consumption with renewable generation
on an annual basis does not lead to significant new renewable capacity or the stor-
age needed to support a fully decarbonised grid. This is because project develop-
ers tend to invest in the lowest-cost available renewable energy resource options,
crowding out projects that would have been built without a market for RECs (Langer
et al., 2024). Hourly matching, by contrast, creates a much stronger signal for invest-
ment in renewable electricity around the clock, as well as storage systems, which is
supporting deeper and faster grid decarbonisation.

Another option for separate accounting metrics in scope 3 are transition-specific
alignment targets (ledger 4) (NewClimate Institute, 2025b). These are particularly
relevant as an interim accounting method for companies with small suppliers or
suppliers in regions with limited renewable electricity supply, where hourly matching
of renewable electricity is not realistic in the near term. Transition-specific alignment
targets set clear expectations for tech companies and their suppliers alike and are
one of three options for setting scope 3 targets under the new SBTi Corporate Net
Zero Standard v2.0 (SBTi, 2026a). Possible transition-specific alignment targets for
tech supply chains include:

- Requiring that a defined share of suppliers sign long-term
PPAs for renewable electricity in the regions where they oper-
ate by 2030 (and later target years).

- Requiring that a certain percentage of suppliers adopt hourly
matching for at least a certain share of their electricity con-
sumption by 2030 (and later target years).
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- Committing to a certain proportion of supplier electricity
demand covered by new and long-term PPAs for renewable
electricity by 2030 (or later target years).

Importantly, these additional metrics should not replace but complement loca-
tion-based accounting, which remains essential for measuring the actual emissions
associated with production. Taken together, location-based accounting and other
metrics allow tech companies to report both the real world emissions occurring
across their supply chains and the structural progress they and their suppliers are
making towards decarbonising electricity consumption.

Transition-specific alignment targets would not be a big departure from the renew-
able electricity sourcing requirements that some big tech companies already have
in place for their suppliers. Microsoft, for instance, provides detailed guidance on
what procurement constructs count towards its supplier carbon-free energy sourc-
ing requirements, including on-site installations, PPAs with a direct connection
between the installation and the company’s facilities and long-term project-specific
contracts the suppliers have entered as the original off-taker (Microsoft, 2025b).
This transparency is a good development, but the requirements could be further
strengthened to include hourly matching requirements.

4.2 Hourly matching for PCF accounting

Product Carbon Footprints (PCFs) enable companies to quantify the emissions
associated with individual products they buy or sell, providing more granularity than
organisation-wide inventories. Beyond informing supplier selection and procurement
decisions, PCF data is increasingly required for regulatory compliance, including
the European Union’s (EU) Digital Product Passport mandated under the Ecodesign
for Sustainable Products Regulation (EU Council, 2024) and the EU Carbon Border
Adjustment Mechanism (CBAM) (European Parliament and Council of the European
Union, 2023). As product level disclosure becomes a central regulatory tool, the accu-
racy and integrity of electricity related emissions within PCFs, particularly for electric-
ity intensive tech manufacturing, are becoming increasingly important.

The ISO and GHG Protocol’s jointly developed product-level GHG accounting stand-
ard (GHG Protocol, 2026c), expected to become the leading framework for PCF
accounting, should make hourly matching of locally generated and deliverable elec-
tricity a core requirement with grid emission factors used as the default. Without
such a requirement, companies could claim renewable electricity that is not actu-
ally available at the time their products are manufactured, leading to product-level
footprints that understate real-world emissions. Embedding hourly matching into the
standard would ensure that any use of lower-carbon electricity factors reflects ver-
iflable, time-aligned consumption, strengthening the environmental integrity of PCF
disclosures and reducing the risk of inflated decarbonisation claims. This would also
align product-level accounting with emerging best practice in corporate electricity
accounting, where hourly matching is increasingly recognised as essential for cred-
ible claims and for driving investment in clean, local and dispatchable generation.

NewClimate Institute | July 2026 7
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Recommendations

5.1 Recommendations for the GHG Protocol actions and market
instruments standard

-

Location-based accounting (ledger 1) should remain the primary ref-
erence point for corporate scope 3 GHG accounting. Despite the limi-
tations of location-based accounting, as outlined in = Section 03, this
accounting approach offers the best insights into the actual emissions
impact of corporate activities. For the most accurate estimate of a com-
pany's value chain emissions, the emissions factors to calculate loca-
tion-based emissions (ledger 1) should be more granular than national
grids if the data are available.

Location-based accounting should be combined with mandatory report-
ing on non-GHG transition indicators (ledger 4). These indicators are
the most tangible tool to assess corporate decarbonisation efforts (see
also NewClimate (2026)).

Market-based accounting (ledger 2) paired with hourly matching of
renewable electricity should be a complementary ledger. This is par-
ticularly important for large tech companies and other firms with high
electricity consumption in their supply chains.

5.2 Recommendations for the ISO-GHG Protocol product-level
accounting standard

-

Location-based emissions from energy use should be the primary refer-
ence point for PCF accounting (corresponding to ledger 1). Companies
should be required to use grid factors as the default to calculate product
carbon footprints. Where the data is available, these grid factors should
be more granular than national grids.

Companies should be allowed to claim lower emissions values only if
electricity comes from new PPAs on the local grid and if electricity is
matched on an hourly basis (corresponding to ledger 2 with additional
criteria).
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