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[DRAFT]
GMA+RMI Book and Claim Framework
Note: A public comment period for the draft framework is open from

August 27th - September 19th, 2025. Please submit any feedback to the
form linked here: Feedback Form

Introduction

Cement and concrete are responsible for approximately 8% of global greenhouse gas
emissions, yet many of the technologies needed to decarbonize the sector remainin the
early stages of deployment. Accelerating their adoption will require strong demand signals
and new mechanisms to channelinvestment beyond traditional procurement. A book and
claim system addresses these needs by enabling a broader set of stakeholders to support
the production of low-carbon materials, while ensuring through rigorous tracking and
verification that investments correspond to reported emissions reductions. By mobilizing
demand, book and claim can serve as a critical catalyst for sector-wide decarbonization.

To advance this opportunity, in December 2024, the Center for Green Market Activation
(“GMA”) and RMI (founded as Rocky Mountain Institute) gathered a group of stakeholders
across the cement and concrete value chain to inform the development of the nascent
book and claim market for the industry. GMA and RMI, the “Organizers,” worked with the
participants of the Working Group to outline the core principles and design components for
how book and claim should operate. The intent of this framework is to inform book and
claim transactions, environmental attribute certificate (EAC) issuance, and digital registry
tracking rules.

Whatis “book and claim”?

Book and claim is a chain of custody model that allows environmental attributes (such as
carbon intensity) to be decoupled from a physical product (i.e. good or service) that carries
those attributes. Through this model, a certificate representing the product’s
environmental attributes is issued and then sold and transferred to a buyer without direct
access to the lower-carbon product, enabling them to financially support decarbonization
efforts and claim the associated environmental benefits. For book and claim to function
effectively at scale, strong credibility and sustainability guardrails are essential. Inaccurate
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measurement as well as lack of transparency or standardization can limit scalability or put
the whole market at risk.

Figure 1: lllustrative book and claim model in cement and concrete

Ilustrative and simplified
Raw materials Clinker Cement Concrete -
[ extraction j [ manufacturing } [ production production Construction End Use

Cement purchased Concrete purchased

I by concrete producer f, by contractors
o ! — ﬂ% —_— @ —_— j\;o JE‘;.- —_—
| \ |
:

Emissions attribute [——| < fS'\ ALATiN
(EA) booked =~ ® > |aaset
EAs sold to scope 3 reporting company(s)

Source: GMA & RM|

For producers, book and claim offers a way to expand market reach without the need to
physically ship products, which is particularly valuable in sectors like cement and
concrete, where market activity is mostly regional due to high transport costs. By
decoupling environmental attributes from the physical product, producers can monetize
low-carbon production even in markets where customers are not yet willing or able to pay a
premium. This creates new revenue streams, and enables long-term offtake agreements,
that can help de-risk investments in low-carbon technologies such as alternative binders
and carbon capture and storage (CCS).

Buyers, on the other hand, engage in book and claim to meet Scope 3 emissions reduction
targets when low-carbon products are not locally available. It enables buyers to overcome
supply chain limitations, aggregate procurement across projects or regions, and catalyze
the market for future growth.

Book and claim is well established in other sectors, allowing work in the concrete value
chain to build upon existing best practices. The most notable examples of book and claim
are in the renewable energy and sustainable aviation fuel (SAF) markets. In renewable
energy, renewable energy certificates (RECs) or guarantees of origins (GOs) are issued and
sold to corporate buyers seeking to reduce their Scope 2 emissions who may not have
access to renewable sources on the grid. In the aviation market, corporate travelers and air
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freight shippers use book and claim to fund sustainable aviation fuel (SAF) and claim the
benefits toward their climate targets. Since these buyers typically are unable to directly
procure from fuel producers, book and claim is among the few mechanisms for corporate
customers to invest in and reduce their aviation emissions, short of reducing flying.

How is book and claim different from mass balance?

Mass balance and book and claim are both chain of custody models used to allocate
environmental benefits. However, they manage the relationship between physical products
and environmental attributes differently. While book and claim enables the separation of
environmental attributes from the physical product, mass balance maintains a physical
linkage but defines how environmental attributes can be assigned across multiple outputs.
More information about mass balance is available in Appendix C.

How does this document interact with the broader ecosystem?

This document aims to generate a representative, sector-specific perspective on how book
and claim should be applied in the cement and concrete industry. It lays out core
principles and foundational guidance that reflect input from a diverse set of stakeholders.
With shared rules and expectations, market actors can engage in this emerging space with
greater confidence in the credibility of certificates, the bankability of certificate offtake
agreements, and, ultimately, in the contribution these instruments make to
decarbonization goals.

This work does not exist in a vacuum. It was developed with an explicit goal of aligning with
and contributing to broader ecosystem efforts. During the writing of this document, the
Science Based Target Initiative (SBTi) and Greenhouse Gas Protocol (GHGP) are both
undergoing revisions to their scope 3 and corporate reporting guidance, including new
approaches to the treatment of market-based mechanisms. While those discussions are
ongoing and final guidance is not expected until 2027-2028, this process attempts to
reflect the latest developments and anticipated direction of guidance from those bodies.

Concurrently, GMA is a co-organizer of the Advanced and Indirect Mitigation Platform (“AIM
Platform”) alongside Gold Standard and C2ES. At the time of drafting, The AIM Platform
was also preparing to publish the AIM Platform Standard and Guidance to bring cross-
sectoral consistency and alignment to Scope 3 value chain interventions, including those
using book and claim. The cement and concrete framework in this document will be
complementary to the AIM standard, providing more detailed, sector-specific guardrails
and components.
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This framework is an important starting place from which the Organizers and industry
stakeholders will build from to design subsequent components of a robust book and claim
ecosystem. This includes the development of a digital registry that can transparently track
the issuance, transfer, and retirement of certificates. Lastly, individual companies and
buyers’ alliances will surely go beyond this framework to define their specific attribute
purchasing criteria in a way that aligns with their sustainability and business objectives.
This framework sets the foundation for future transactions but should not constrain buyers
from layering in their own purchasing criteria, so long as those do not contradict the
foundational guidance and requirements contained in the document.

What are the guiding design principles?
At the beginning of the design process, the Working Group agreed that an effective book
and claim system should be:
e Credible from an environmental standpoint, driving high-integrity atmospheric
benefits
e Straightforward and usable to facilitate scalable market transactions for low-carbon
cement and/or concrete attributes
e Compatible with existing regulatory, non-regulatory frameworks, and best practices
e Comprehensive across a range of decarbonization solutions to ensure the book and
claim system can support multiple viable pathways to low-carbon cement and
concrete
e Designed to serve diverse geographic regions and markets, minimizing
fragmentation and promoting geographic equity in access to decarbonization
opportunities
e Designed for longevity and adaptability for future low-carbon technologies

Who contributed to this document?

The Working Group comprised of the Organizers, GMA and RMI, alongside approximately
30 organizations including asset owners, developers, construction companies, cement and
concrete producers, non-governmental organizations, and others. The Organizers and
Working Group participants held monthly meetings with additional sub-topic discussions
to inform the development of this framework.

The goal of the Working Group is to achieve consensus on all key system design criteria
contained in this framework.
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How to use this document

The terms “shall” or “must” are used throughout this framework to indicate a requirement
for book and claim certificate issuance, transactions, and/or tracking. The term “should”
indicates a recommendation, but not a requirement, and “may” indicates an option that is
permitted or allowed. This document in its current form should not be used as a normative
standard, nor should it be used as the basis for an audit. Rather, this document should be
considered a broad set of principles and best practices for establishing a book and claim
system in the cement and concrete sector.

This document is organized as a series of elements that together constitute the book and
claim framework for the concrete value chain. Each element is accompanied by a
rationale, intended to provide helpful context, including justification and considerations.

Disclaimer

Please note that this draft document assumes an advanced understanding of greenhouse
gas accounting and familiarity with standards such as Greenhouse Gas Protocol (GHGP),
Science-based Targets initiative (SBTi), and Advanced and Indirect Mitigation (AIM)
Platform, and product category rules (PCRs) for cement and concrete, among others.
Appendix D includes additional resources related to these topics.
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1. Book and claim functional units
This section outlines the proposed functional units for generating book and claim EACs
across the cement and concrete value chain - clinker, cement, and concrete — and
explains why multiple entry points will help enable supplier participation and flexibility
amid market and policy uncertainty.

1.1 EACs may be generated at three stages of the value chain:

e Clinker, defined as: the intermediate product and primary ingredient to make a
binder for traditional hydraulic cement, typically produced by heating limestone
to~1450°C

e Cement, defined as: Hydraulic cement - cement that sets and hardens by
chemical reaction with water (hydration) and is capable of doing so under water.
Cements conforming to ASTM C150, ASTM C595, ASTM C1157, AC529, or EN
1971

e Concrete, defined as: a composite material that consists of a mixture of
hydraulic cement, aggregates, and water, with or without admixtures, fibers, or
other cementitious materials to be used as the final construction product

Rationale (1.1):

- Decarbonizing the cement and concrete industry includes interventions that
occur at various steps in the value chain — each with their own primary
stakeholder. Multiple functional units are included to enable these different
pathways for supplier involvement and scaling of innovative solution.

- Revised standards from bodies such as, but not limited to, GHGP and SBTi, are
still in development and may impact the future viability and feasibility of certain
functional units. As such, designing for multiple units provides flexibility and
dynamism amid potential uncertainty.

- Availability of decarbonized products in a local market may vary at different
levels of the value chain.

- Supplementary cementitious materials (SCMs) are not included as their own
category but, instead, may be reflected in a cement or concrete EAC. SCMs
traditionally must be mixed into a cement or concrete blend and cannot
function as the complete cementitious material alone. As a result, SCMs
should be considered within a cement or concrete functional unit as to not
overstate the impact potential of the products.
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38 2. Eligibility of EAC creation

39 This section establishes the criteria for determining which products are eligible to

40 generate EACs, with a focus on ensuring environmental integrity, credibility, and real-
41 world impact. It emphasizes the importance of transparency and alighment with

42 broader decarbonization goals across the value chain.

43

44 2.1 The EAC-generating product must have a minimum rating of C as defined by the
45 GCCA low-carbon ratings for cement and concrete. The C rating is a floor for

46 participation. Buyers or other stakeholders may also provide additional eligibility
47 criteria or emissions reduction requirements for specific transactions.

C

CQ Global Low Carbon Ratings for Concrete (GCCA)

Q'C' Global Low Carbon Ratings for Cement (GCCA)
C' Global warming Potential (kg CO; e/t)
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Germany chose national average 0.706

48

49 Source: GCCA

50 Rationale (2.1):

51 - Avrating of at least ‘C’ under the GCCA low-carbon product scale ensures that
52 only products below typical market emissions intensities are eligible to

53 generate EACs. Selection of ‘C’ provides additional buffer from traditional

54 products as compared to ‘D, serving as a more conservative floor to enable
55 meaningful impact.

56 - This threshold is designed to exclude marginal or business-as-usual

57 improvements, ensuring that claimed emissions reductions represent

58 additional decarbonization beyond current market norms, while maintaining
59 flexibility for a variety of interventions critical to the transition.

60
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61 2.2 EAC-generating products and the associated environmental attributes must

62 represent regulatory surplus; they must not be mandated by emissions regulations
63 or be used to meet regulatory compliance for any related market stakeholders, i.e.,
64 they must create an additional atmospheric benefit beyond regulation.

65 e If alaw requires achievement of a specific level of emission reductions or

66 emissions intensity, then EACs generated must go beyond those levels.

67 e The presence of demand-side regulations, policies and codes regulating the

68 downstream buyers, users, or owners of buildings and infrastructure does not
69 preclude eligibility for EAC issuance, but seller must ensure no double-counting
70 of emissions reductions and impacts between the physical reporting company
71 and EAC purchaser (see section 8 for more details).

72

73 Rationale (2.2):

74 - Ensuring regulatory surplus is considered best practice across the voluntary
75 carbon market and beyond, regardless of whether the intervention is within or
76 outside of value chain, and is applied to other book and claim systems.

77 - Though not definitive, ongoing discussions indicate that regulatory surplus will
78 likely be a requirement of the forthcoming GHGP and SBTi revisions for scope 3
79 market instruments such as book and claim.

80 - Demand-side regulations are often designed differently than those for

81 production and include a number of pathways for determining compliance;

82 further guidance will be needed to define details of regulatory surplus for given
83 regulation and policies.

84

85 2.3 Utilizing incentives, including but not limited to grants and tax subsidies, for

86 products or the production facilities they come from does not conflict with

87 regulatory surplus.
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Arghetypes Incentive-based (voluntary) Compliance-based (mandatory)
OGovt. financial support for clean production o Govt.-mandated emissions reduction
+ Financial incentives for producers to reduce + Legal requirements for producers to reduce GHG
Supply- emissions or de-risk emerging technologies emissions or meet performance thresholds
side + Drive innovation and surplus - enable actions that » Reduce sector-wide emissions but may create
wouldn't occur without incentive double-counting risks if same reductions claimed
E Examples: o Examples: m O
g . .
= @ Green construction programs @Govt.-mandated low-carbon material use’
= » Public procurement programs and building = Legal requirements for public buyers to procure low-
Demand- certifications encouraging buyers to choose low- carbon materials
e carbon products (e.g., NJ LECCLA, LEED, GRESB) » Create demand-side compliance pressure on non-
» Activate demand but must pair with tracking to compliant, private buyers; push suppliers to provide
garner actual emissions reductions low-carbon materials
Examples: () Examples: n@
88
89 Source: GMA and RMI
90
Archatypes Incentive-based (voluntary) Compliance-based (mandatory)
Implications: Emissions reductions made within
Supply- mandated limits would not be considered a surplus
i der the at heric benefit principle; reducti
side Implications: By definition, book-and-claim EACs can under the a mg:lz ufnmcaye;: al sﬂrrlslcl:g e; reductions
- be stacked on top of voluntary incentive structures
° (e.g., 45Q in the US) as producers and buyers are not
5 obligated to use them
E Best opportunity to catalyze supply-side investment
s efforts and demand-side procurement by further
incentivizing projects where existing voluntary Implications: Cannot be immediately ruled out from a
Demand- incentives are not sufficient regulatory additionality perspective; Risks with
side double-counting must be managed with robust
transparency across EPDs and EACs
91 Key: Surplus Situation-dependent
92 Source: GMA and RMI
93
94 Rationale (2.3):
95 - Suppliers are not obligated to take action in the presence of incentives.
96 - Approaches to determining “financial additionality” are heavily disputed,
97 requiring alignment of pivotal assumptions that make consistency across
98 products and projects infeasible. Furthermore, proving "financial additionality”
99 is not a requirement under any other comparable system (e.g., SAF).
100
101 2.4 The book and claim certificate must transparently disclose all regulatory programs,
102 requirements and incentives associated with the manufacturing of the EAC-
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generating products. If demand-side policies are known to the producer, they
should be listed.

Rationale (2.4):
- Visibility provides buyers and the market at-large assurance in the credibility of
the system and reduces risk of greenwashing.
- Enables market stakeholders to adapt to changing book and claim landscape
and buyer preferences.

3. Measurement methodology
This section defines the methodologies to calculate the emissions intensity associated
with EACs at each functional unit level, leveraging alignment with established PCRs as
the foundation for consistent measurement.

3.1 Clinker: The emissions intensity of the clinker EAC must be calculated consistent
with the applicable cement PCR guidance, conforming to ISO 14025 and/or BS EN
15804:2012+A2:2019, using a 100% clinker ratio. If a specific clinker PCR exists,
this may be used.?

Rationale (3.1):

- Aligning with existing PCR requirements reduces verification and validation
requirements on supplier and creates consistency in physical, direct offtake
practices within a region.

- While clinker-specific PCRs are currently unavailable, it’s important to
maximize alignment with existing frameworks like cement PCRs to ensure
consistency and comparability across the cement value chain.

- Leveraging established methodologies supports credible and transparent GHG
accounting for clinker within the broader scope of cement-related emissions.

" Applicable cement PCRs include: ISO 14025, ISO 21930:2017, EN 16908, EN 16757:2017, EN
15804+A2, Smart EPD® Part B PCR for Cements for Construction 1000-010, v4.0, PCR for Slag
Cement v2.0, or Part B PCR for Supplementary Cementitious Materials Standard 1000-002

2Mass balance approaches are not currently valid under Smart EPD® Part A Product Category Rules
for Building and Construction Products and Services, 1000, v1.2. If a chain of custody model is
used in the measurement approach, the system boundary and attribution approach must be
disclosed.

10
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132 3.2 Cement and Concrete: the emissions intensity of the cement EAC must be

133 calculated consistent with the applicable PCR of the production jurisdiction,

134 conforming to ISO 14025 and/or BS EN 15804:2012+A2:2019, and demonstrated
135 with a third-party verified product-specific Type Il EPD.2

136 e [f cement product category rules are not defined in the production jurisdiction,
137 an LCA aligning with the system boundaries and methodologies of EN

138 16908:2022+A1 or Smart EPD® Part B PCR for Cements for Construction 1000-
139 010, v4.0.

140 e If concrete product category rules are not defined in the production jurisdiction
141 an LCA aligning with the system boundaries and methodologies of EN

142 16757:2022 or NSF 1112-19 PCR for Concrete v2.3.

143

144 Rationale (3.2):

145 - Aligning with existing PCRs creates consistency with physical, direct offtake
146 practices within a region which mitigates discrepancies between what is

147 claimed via the EAC and the physical product, supporting reliable accounting
148 and fostering trust among buyers and supply chain participants.

149

150 4. Product certification

151 Product certification provides assurance to the buyers and broader market that the EAC
152 represents an accurate impact on the environment. Given the adoption and increasing
153 integration of PCRs in the cement and concrete value chain, this framework primarily
154 relies on existing third-party verified EPDs to provide product certification.

155

156 4.1 A product-specific, third-party verified Type Ill EPD developed in accordance with
157 the appropriate regional standard must be generated and recorded for the

158 associated physical product to issue an EAC.

159

160 Rationale (4.1):

161 - Product definitions, third-party verified EPDs, and strict registry requirements
162 collectively ensure system credibility.

163 - The EPD contains much of the relevant information for determining issuance
164 eligibility.

165 - Third-party verification provides assurance that the emissions intensity

166 associated with an EAC is accurate, consistent, and based on credible,

167 independently reviewed data which may minimize risk of errors,

168 inconsistencies, or intentional misreporting, all of which may undermine trust
169 in the system and reduce the environmental integrity of EACs.

11
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170

171 5. EAC issuance and data tracking

172 EAC issuance refers to the timing, conditions, and way an EAC may be generated before
173 it is transferred to a buyer. The guardrails outlined in this section aim to increase

174 confidence in the realized impact of the low carbon product. Accurate data tracking
175 also serves to demonstrate certificate ownership and prevent erroneous double

176 counting, including through double issuance.

177

178 5.1 An EAC must only be issued after the physical product has either been deployed for
179 its finalintended use or shipped to the next step in the supply chain, which

180 indicates imminent use.

181

182 Some examples of documentation that may be used to prove imminent use include,
183 but are not limited to bill of lading, delivery ticket, invoice, or declaration of

184 performance. Please see Appendix A for further details.

185

186 Production alone does not constitute eligibility for EAC issuance.

187

188 Rationale (5.1):

189 - Allowing issuance only when the product is deployed or is to be imminently
190 utilized ensures that EACs correspond to real-world consumption and

191 decarbonization activity.

192 - Inmany cases, proving utilization of a clinker, cement, or concrete product
193 may be difficult and out of control of the upstream supplier, therefore shipment
194 of a product to the next step in the supply chain displays a sufficiently high
195 likelihood of imminent use.

196 - Production alone does not provide sufficient proof that the material is likely to
197 be used and could create inconsistency in the date of impact and vintage.

198

199 5.2 EACs must be tracked on a digital registry and must not be issued simultaneously
200 on multiple registries.

201

202 Rationale (5.2):

203 - Adigital registry provides a transparent, auditable record of EAC issuance,

204 transfer and retirement, which ensures attributes are accurately documented
205 and consistently tracked.

206 - Registries also minimize the risk of double counting and provide transparency
207 to system participants and stakeholders.

12
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208

209 5.3 Digital registries should be managed and operated without a conflict of interest and
210 should include a public facing retirement statement.

211

212 Rationale (5.3):

213 - Third-party managed registries with public-facing retirement statements

214 provide visibility into how, when, and by whom EACs are issued, transferred,
215 and retired, building transparency and trust among stakeholders that the

216 claims reflect actual decarbonization.

217 - Independently managed registries reduce the risk that organizations with

218 financial or reputational stakes in certificate issuance or use could unduly
219 influence system operations.

220 o Separating registry oversight from producers, buyers, or system

221 administrators enhances the impartiality of the process and strengthens
222 market credibility.

223 - Public retirement statements and third-party oversight work together to ensure
224 that environmental attributes are accurately tracked, appropriately retired, and
225 not double counted, which reinforces the overall environmental integrity of the
226 system.

227

228 5.4 The EAC and digital registry must include the following data, at minimum:

229 o Date of issuance

230 o Producer information

231 o) Production location

232 o Purchaser(s) information

233 o Distribution location

234 o Product information

235 . Product type, defined by compressive strength, category, and/or

236 components

237 n Production location

238 = Date of production

239 = Decarbonization technology(s) and product(s)

240 . Applicable regulations and incentives

241 o) GHG information

242 = Product emissions intensity (gCO2e per volume or mass of product)
243 n Product EPD

244 = Product verifier

245 . GCCA Low-Carbon Rating label

13
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246 . Baseline emissions intensity (if applicable)
247 = Source of baseline (if applicable)
248
249 Rationale (5.4):
250 - Including detailed product, emissions, and transaction data within the EAC and
251 digital registry ensures stakeholders have transparency, and consistent and
252 standardized information.
253 - Capturing comprehensive information such as production dates, issuance
254 dates, product verifiers, and claimant identities establishes a clear, auditable
255 chain of custody for each EAC, which minimizes the risk of double counting
256 - Including applicable regulations and incentives also enables buyers to
257 determine if an EAC sufficiently clears preferred regulatory surplus.
258
259 6. EAC accounting
260 This section outlines high-level guidance on how EACs may be accounted and reported
261 by the purchasing company. It emphasizes ensuring claims accurately reflect product
262 and geographic factors while maintaining consistency and environmental integrity.
263
264 The purpose of this section is to indicate two paths for reporting and relevant guardrails
265 to increase credibility. EACs should be accounted for in accordance with standards
266 from organizations such as GHGP, SBTi, and the AIM Platform. Methods for accounting
267 could include "direct substitution" or "enhanced substitution."
268
269 6.1 Direct substitution is an approach where the EAC purchaser may reportin a
270 separate ledger the impacts of the EAC by substituting the EAC emissions intensity
271 for what was previously in their inventory for an equivalent product. For direct
272 substitution, the EAC-generating product must closely match the inventory line item
273 to minimize inherent product or geographical differences. An EAC must match with
274 at least, but not limited to, the following criteria based on functional unit and
275 product criteria.
276
277 Table 1: Direct substitution matching requirements
Geography Product type ‘ Product performance
Clinker Global NA NA
Cement National or NA Concrete produced with the EAC-
supranational generating cement must be
(e.g., EU) demonstrably capable of achieving a
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maximum 28-day compressive strength
equal to or greater than that of a
representative concrete mix from the
buyer’s inventory, thereby demonstrating
performance equivalent to the cement it
is intended to replace.

Concrete National or Ready mix, Within-range method:
sub national precast, The maximum 28-day compressive
(e.g., masonry strength of the physical product
Northeast US) underlying the EAC must be within 5

MPa or 1,000 psi) of the physical product
in the buyer’s inventory for which
substitution is claimed

Categorical method:
The physical product underlying the EAC
and the product in the buyer’s inventory
must fall within the same 28-day
compressive strength category, defined
as follows:

e <20 MPa or<2,500 psi

e 20-25MPa or 2,500-3,000 psi

e 25-30 MPa or 3,000-4,000 psi

e 30-35MPa or 4,000-5,000 psi

e 35-40 MPa or 5,000-6,000 psi

e 40-50 MPa or 6,000-8,000 psi

e >50 MPa or >8,000 psi

278 *NA indicates that no further matching is required

279

280 Rationale (6.1):

281 - Substituting an EAC for a product with different inherent geographic or

282 performance characteristics could result in significant over or under

283 representation of impacts.

284 - Geographic, performance and type are the largest variables of differentiation
285 among products.

286 - Requiring strength matching, which serves as a proxy for functional

287 equivalence, ensures environmental claims made through direct substitution
288 reflect realistic and credible scenarios of material use and avoids crediting
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289 reductions for substitutions that would not have met performance needs in
290 practice.

291 - Clinker is globally traded, with relatively little emissions intensity variation
292 across production facilities; as such, further product matching criteria is not
293 required

294 - Cementvaries significantly by region given the clinker ratio and presence of
295 SCMs.

296 - Accounting methods that incorporate product characteristics (e.g., strength
297 class, geography) and credible baselines help maintain trust in the

298 environmental integrity of the system, ensuring EACs align with actual

299 emissions reductions.

300

301 6.2 Enhanced substitution is an approach whereby the emissions intensity of the EAC-
302 generating product is compared to the most likely alternative that is displaced by
303 the product in that market. The difference in the emissions intensity per volume or
304 quantity of the product is used to adjust the emissions intensity of the inventory line
305 item in a separate reporting ledger. This approach enables companies to procure
306 EACs from a wider range of products, including when local availability of products is
307 minimal or inventory data transparency is lacking.

308

309 For enhanced substitution, the EAC should be compared to a baseline in

310 accordance with 7.3.

311

312 6.3 To be reported and claimed by the purchasing company, the EAC must be retired
313 within the digital registry.

314

315 6.4 Only one organization may claim the Scope 1 and 2 emissions of the product. A
316 registry may allow for multiple organizations across the value chain to co-claim the
317 Scope 3 component of the EAC. In the case of multiple Scope 3 claimants, only one
318 entity may claim the EAC at any individual layer of the value chain, which should be
319 outlined within the registry rules. The allowable co-claimant layers should reflect
320 the actual product value chain.

321

322 Rationale (6.4):

323 - Restricting the Scope 1 and 2 claims to a single organization ensures that

324 direct emissions reductions associated with product manufacturing are only
325 counted once, preserving the integrity of emissions reporting.
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326 - Permitting multiple organizations to co-claim some Scope 3 emissions claims
327 is consistent with various downstream stakeholders reporting Scope 3

328 emissions associated with a given physical product, and provides an incentive
329 for the physical recipient to utilize the product.?

330

331 7. Accounting Baseline

332 A baseline represents the emission intensity of the product that was most likely to be
333 displaced by EAC-generating product. The emissions intensity of the product generating
334 the EAC is compared to the baseline, and the impact is reflected in the purchasing

335 companies reporting or communications.

336

337 This section establishes principles and criteria for determining appropriate baselines to
338 assess the emissions impact to be reflected in an EAC, in cases where a baseline is
339 utilized. Baselines are necessary when utilizing the “enhanced substitution” accounting
340 approach outlined in 6.1. For further details and guidance on accounting and reporting,
341 EAC purchasers should follow the forthcoming standard revisions under GHGP and
342 SBTi and publication of the AIM Platform Standard and Guidance.

343

344 The section provides guidance to ensure baselines are consistent, accurate, and

345 aligned with standards enabling comparable and credible emissions accounting across
346 diverse applications.

347

348 7.1 Ifusing the “enhanced substitution” accounting approach, suppliers should select a
349 baseline that represents the emission intensity of the activity that was most likely to
350 be displaced by the activity that generated the EAC.

351

352 The enhanced substitution approach should be used when either (1) the inventory
353 component or subcomponent product information lacks high resolution and detail
354 on specific characteristics, or (2) an EAC-generating product that closely matches
355 the characteristics of product in the company’s inventory is not available.

356

357 Rationale (7.1):

358 - Foraccounting using a “direct substitution” method, a baseline is not

359 necessary, or, put differently, the baseline is what is currently in the reporting
360 company’s inventory.

3 Additional details around acceptable co-claiming is provided in the sections below.
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361 - The enhanced substitution approach is more likely to accurately reflect the
362 benefit to the atmosphere of a product if there is not a high degree of matching
363 between the reporting company’s inventory products and the EAC-generating
364 product. Use of this approach allows for greater flexibility and geographic

365 applicability, while also internalizing exogenous market variability in emissions
366 intensities.

367

368 7.2 The baseline emissions intensity value must be calculated according to the same
369 methodology and using the same boundary and scopes as the EAC value.

370

371 Rationale (7.2):

372 - This ensures that impact is not misrepresented based on accounting

373 differences.

374

375 7.3 The characteristics of the baseline should match as closely as possible to the

376 product associated with the EAC, based on facility or market available data. This
377 includes

378 o) Product type

379 n Concrete example: ready-mixed, precast, masonry

380 . Cement example: Type I/ll, CEM I/1l, Type 1L, CEM lI/A or B-L, or Type
381 1T, CEM II/A or B-M OR if unable to match directly to a single product
382 type, the product type(s) that are most likely to be replaced by the EAC
383 (e.g., novel cement products)

384 o) Compressive strength (28-day)

385 = Concrete example: Within 1,000 psi (5 MPa) or using ranges <2,500
386 psi (<20 MPa), 2,500-3,000 psi (20-25 MPa), 3,000-4,000 psi (25-30
387 MPa), 4,000-5,000 psi (30-35 MPa), 5,000-6,000 psi (35-40 MPa),
388 6,000-8,000 psi (40-50 MPa), >8,000 psi (>50 MPa)

389 o Production region

390 n Example: local, regional, national, (sub)continental, global

391

392 Rationale (7.3):

393 - Aligning baselines to the highest available granularity, accounting for product
394 type, performance, geography, and facility-specific operations, increases

395 accuracy of the reported emissions reduction impact to the atmosphere rather
396 than artifacts of data inconsistencies or broad assumptions.

397
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398 7.4 Ifthe EAC-generating product is the result of a decarbonization activity on an
399 existing plant (e.g., CCS installation, process change), the baseline must be the
400 emissions intensity of the equivalent product prior to the decarbonization
401 intervention. If the impacts of a decarbonization activity can be separated from the
402 product emissions intensity on a recurring basis after the intervention, (e.g., CCS),
403 the alternative product emissions intensity should be used as the baseline. For
404 example, if a plant installs CCS, the baseline should be the product emissions
405 intensity without considering the stored CO2 and accompanying emissions from
406 capture and storage. If the intervention results in a fundamental change to the
407 emissions accounting and can no longer determine the alternative emissions
408 intensity without the impacts of the intervention, the baseline should be the EPD
409 prior to the intervention until that EPD has expired. After expiry, the baseline should
410 be the lesser of the prior EPD or the market average determined in 7.5.
411
412 Rationale (7.4):
413 - Plant level data will be the most accurate displacement measurement.
414 - Once the EPD expires, additional retrofits or decarbonization activities may
415 have occurred at the facility separate from the intervention, therefore the
416 baseline must be readjusted to the plant emissions minus decarbonization
417 impact, or market average, depending on data availability.
418
419 7.5 Ifthe product is manufactured at a new facility* that did not previously produce an
420 equivalent product, the baseline shall be representative of the local market. If using
421 a market average baseline, the baseline must be updated in line with new
422 publication of the benchmark. Data year of average baseline should reflect the most
423 recent publication and be within a data year approximately 5 years of EAC issuance.
424

Imt Use fay—level Yes Use relev regional E’;Eﬁi;&eﬁﬁﬁec"gi fﬂiﬁﬁéiﬁﬁi’?ﬂ'z’y

data averages

or is historical facility
CO,e data or EPDs
prior to the
decarbonization
intervention

Retrofits that cannot gather yearly data
which excludes the intervention should
switch to the regional avgs. upon EPD expiry;
EPDs may be used until expiry, even if

©

; 2 updated in the interim
available? Is quality regional CO,e data
! Use global . .
available for that product or a Regional averages to be updated dynamically
. : average ;
functionally equivalent product? No as data gets refreshed over time
425
426 Source: GMA and RMI

4The replacement of an existing kiln or addition of a new kiln constitutes a new facility for the purposes of this
document
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427 Rationale (7.5):

428 - We expect to see gradual decarbonization of the industry from efficiency and
429 at-cost reductions — if these are not reflected in the baseline, the reporting
430 company may be over-stating the impact of their interventions.

431 - Ifan average is used for many years after the intervention or first issuance of
432 EACs, the market may continue to decarbonize and use of this outdated

433 average may inflate the reported emissions impact of a product.

434

435 8. Physical product recipients

436 A book and claim chain of custody model separates the environmental characteristics
437 from the physical product, which is used by the “physical (product) recipient”. This
438 section establishes safeguards to prevent double counting of emissions reductions
439 between EAC purchasers and physical product recipients, emphasizing the need for
440 clear contractual agreements and guidance on the appropriate use of emissions data.
441

442 8.1 Purchasers of EACs should contractually obligate the producers to include

443 language to the physical recipients articulating the appropriate use of emissions
444 intensities and product claims to avoid double counting. The EAC producer and
445 EAC purchaser may contractually determine what parties retain the right to make
446 other claims (such as about technology deployment), so long as no claim is

447 counted by multiple parties within the same layer of the value chain.

448

449 Rationale (8.1):

450 - Requiring contractual language ensures all parties understand the separation
451 of environmental attributes and prevents inadvertent or intentional double
452 counting across the value chain.

453 - Including clear requirements for the EAC purchaser and physical recipient in
454 contracts enhances transparency regarding how emissions intensities, EPDs,
455 or other product claims may be used by each party.

456

457 8.2 The EAC producer may provide the physical recipient with either (1) a baseline value
458 to use for inventory accounting that does not include the low carbon product, or (2)
459 no emissions intensity value at all. The baseline value should be used by the

460 physical recipient for their inventory accounting.

461

462 The baseline emissions intensity could be integrated into the EPD or displayed in an
463 additional "cover page" that must move alongside the EPD to ensure that the low
464 carbon emissions intensity is used for subsequent EPD generation or inventory
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465 accounting. Option (2) could be achieved through either adjusting the EPD to

466 showcase a "null" emissions intensity value or not provide an EPD altogether.®

467

468 Rationale (8.2):

469 - EPDs are a critical tool for tracking emissions, and promoting transparency and
470 comparability of environmental impacts, however existing PCRs do not

471 account for the interaction between EPDs and book and claim systems

472 creating unintentional pathways for double counting.

473 - Inthe absence of widespread PCR updates or standardized EPD adjustments,
474 a cover page that suggests replacing the emissions on an EPD with a baseline
475 or no emissions intensity for the physical product recipient is a short-to-

476 medium term solution which promotes the further adoption of EPDs, ensures
477 accuracy, mitigates the risk for double counting, and maintains environmental
478 integrity of emissions inventories.

479 - Book and claim market stakeholders should work with PCR Operators to

480 further adjust the EPD to enable efficient book and claim activities and

481 minimize double counting.

5Instances where parties require an EPD then the physical recipient should be provided an additional EPD
“cover page” that provides a baseline emissions intensity to use for emissions accounting.
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Appendix

A. Glossary

This documentincludes a glossary of terms commonly used within book and claim design,
as well as the cement and concrete industry. While not exhaustive, this resource aims to
bridge any gaps in terminology.

Sand, rocks, crushed stone and other materials added to cement
and water to create concrete; in concrete mixes these
Aggregates components are "bonded" by cement.

Mixtures of Portland cement and other materials like limestone,
slag, calcined clays or pozzolans. Blended cements generally
have lower CO2 emissions because they have a lower portion of
Blended cements cement.

Chain of custody model in which the administrative record flow is
not necessarily connected to the physical flow of material or
product throughout the supply chain.

Book and claim decouples environmental attributes from the
physical products or services that would ordinarily directly carry
those attributes, creating a separate certificate (see EAC) that
allows buyers to financially support the decarbonization of the
Book and claim associated industry and claim its benefits.

Official documentation proving that a person, product, project or
Certification attribute has met a particular standard.

Raw materials (limestone, clay and sand) are quarried, ground up,
combined with other materials (shale, iron ore), preheated and
then fired in a kiln to 1,500 C to form a pebble like substance
called clinker.

A majority of the emissions associated with concrete are due to
Clinker the process and combustion emissions from clinker production.
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The clinker ratio refers to the proportion of clinker in the final
cement product. It is typically expressed as a percentage by mass.
A lower clinker ratio indicates that a greater share of the cement is
composed of supplementary cementitious materials (SCMs), such
as calcined clay, which generally have lower associated carbon
emissions. Reducing the clinker ratio is a key decarbonization
Clinker ratio strategy for cement and concrete sector.

When mitigation outcomes, generated by emissions reductions
and/or removals in Value Chain Interventions can be claimed by
two or more organizations within the same value chain for their
Scope 3 Category of their GHG inventory; assuring no double
counting.

Co-claims allow sharing the environmental attributes of the full
amount of mitigation outcomes generated in an intervention
through a set of criteria for attribution and must include
safeguards to avoid double counting of the intervention’s
mitigation outcomes and enable transparency. These safeguards
are currently not regulated by voluntary frameworks or guidance
but are enforced by diverse actors in the ecosystem at different
stages and in different manners. These sets of criteria and
Co-claiming safeguards need to be transparently communicated.

A mixture of sand, aggregates, a binding agent (typically cement),
chemical additives (admixtures) and water. When mixed, the
binding agent is activated by the water and admixtures and bonds
Concrete the mixture together.

An emissions accounting approach which replaces the emissions
intensity of a product in the purchaser’s primary inventory with the
emissions intensity associated with the EAC, assuming the EAC
represents a product that is functionally equivalent. This approach
Direct substitution allows the buyer to claim the emissions profile of the lower-carbon
approach product tied to the EAC.
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Refers to the erroneous, duplicate, or improper accounting of
emissions reductions arising from three main scenarios: duplicate
creation of certificates for the same solution, multiple parties
claiming the same certificates [at the same layer of the value
chain], and repeated utilization of a single certificate by the same
Double counting party for multiple purposes.

Occurs when more than one certificate or claim is created for the

same environmental benefit in a book and claim system, allowing
it to be sold or claimed multiple times. This undermines credibility
Double issuance and must be prevented through robust safeguards.

An environmental attribute certificate (EAC) represents the
environmental attributes (including carbon intensity, GHG
emissions reductions, and other sustainability characteristics that
substantiate a claim) associated with a given quantity of lower
carbon product (e.g., ton of cement). This is also commonly

EAC referred to as a book and claim unit (BCU), credit, or token.

Emissions intensity refers to the quantity of greenhouse gas (GHG)
emissions associated with producing a specific unit of product,
typically expressed in terms such as kilograms of CO, equivalent
(kgCO,e) per ton of cement or per cubic meter of concrete. It
provides a measure of the carbon footprint relative to the amount
of material produced and is commonly used to evaluate and
compare the environmental performance of different products or
production methods.

Note that on an Environmental Product Declaration (see EPD),
emissions intensity is reported under the term “Global Warming
Potential (GWP),” typically expressed in kgCO,e per mass or
Emissions intensity volume of product.

An emissions accounting approach which calculates emissions
reductions based on the difference in emissions intensity per

Enhanced functional unit between the low-carbon product represented by
substitution the EAC and the most likely alternative that would have been used
approach (previously | inits absence. This approach attributes only the marginal

change per emissions benefit of the lower-carbon option, rather than
functional unit substituting its full emissions intensity into the purchaser’s
approach) inventory.
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A third-party verified report displaying the results of a life cycle
assessment for a specific product, or group of products. Typically
includes the environmental impact of the product's value chain
EPD (Environmental | from material extraction through manufacturing, usage and end of
Product Declaration) | life.

The unit in which the environmental attribute certificate is
Functional Unit measured and denominated (e.g., clinker, cement or concrete).

Global Cement and Concrete Association is an international
organization representing the cement and concrete industry.
GCCA works with members to share knowledge, drive
sustainability initiatives, and support industry standards
GCCA worldwide.

Greenhouse Gas Protocol is a widely used international
accounting tool for government and business leaders to
understand, quantify, and manage greenhouse gas (GHG)

emissions. Developed by the World Resources Institute (WRI) and
the World Business Council for Sustainable Development
(WBCSD), it provides standards and guidance for measuring and
GHGP reporting emissions across various sectors.

Any action taken by an organization to address its Scope 3
greenhouse gas emissions, i.e., indirect emissions from its value
chain, including, for example, monetary support for a discrete
decarbonization project and the purchase of an environmental
attribute certificate, regardless of the accounting approach

Intervention implicated.

LCA (Life Cycle Assessment of environmental impact, particularly emissions, from
Assessment) a product’s full life cycle.

Masonry Blocks of concrete that can be used in structural applications.
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Chain of custody model in which materials or products with a set
of specified characteristics are mixed according to defined criteria
with materials or products without that set of characteristics.®

Although the physical inputs may be mixed with other materials
that do not meet the specific criteria, and cannot be discerned in
the final product, certified bookkeeping allows the attribution of
sustainability or GHG emission data to the final productin a
manner where both the input and output are balanced over a
Mass balance specified period of time.

Product category rule - the rules that dictate how to perform an
LCA for a specific product category and how to summarize the
resultsin an EPD.

PCRs are created, published and updated by program operators
PCR (i.e. NSF, EPD international, SCS Global Services, UL solutions)
Concrete products that are mixed and cast into a mold at a
production facility then delivered to a construction site.

Precast typically has a higher degree of quality control due to
mixing and pouring at the same facility but traditionally includes a

higher cement content due to rapid production and stripping of
Precast formwork.

A concrete product that is pre-mixed according to a specific mix
Ready-mix design and then typically delivered to a work site to pour in-place.

A trusted digital platform that ensures environmental attribute
certificates (see EACs) meet standards or certification criteria and
are accounted for appropriately by transparently recording
Registry certificate generation and retirement (claimed by a company).

Outcomes (i.e. emissions benefits) that go beyond what is required
Regulatory surplus by L
y law.

Science Based Targets initiative: A global partnership that helps
companies set greenhouse gas emissions reduction targets
aligned with climate science. It is supported by the World
Resources Institute (WRI), the World Business Council for
Sustainable Development (WBCSD), and CDP, among others. SBTi
provides guidelines to encourage businesses to commit to targets
SBTi that contribute to limiting global warming to 1.5°C or 2°C.
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Supplementary cementitious materials - Materials that are used in
blended cements to replace some or all the cement and therefore
lower the emissions intensity

Traditional SCMs: fly ash, ground granulated blast-furnace slag
Newer and novel SCMs: ground glass pozzolan, calcined clay,
SCM other types of fly ash (bottom ash, coal ash), natural pozzolans

Scope 1: Direct emissions that occur from sources controlled or
owned by an organization

Scope 2: Indirect GHG emissions associated with the purchase of
electricity, heat, steam, or cooling

Scope 1, Scope 2, Scope 3: Indirect GHG emissions associated with a company’s
Scope 3 upstream or downstream activities across the value chain

Avalue chain is used to describe the full range of activities —
including design, production, marketing, distribution and use --
linked to a particular business. In the case of cement and
concrete, the whole value chain includes raw materials quarrying,
energy supply, production and use, design, construction, buildings
Value Chain use and end of life.
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Term Purpose/Function Unit Who Uses It (When Used | Region
Legal shipping . During
. . . Cement Shipper, )
Bill of Lading document, receipt, . shipment US/EU
) and Concrete |Carrier, Buyer .
contract, title of goods and delivery
Confirms delivery details . .
. . . . Supplier, At delivery to
Delivery Ticket [and receipt of specific Concrete I . US/EU
Customer job site
concrete batch
. Requests payment for Cement Supplier, After delivery
Invoice . US/EU
goods delivered and Concrete |[Customer
Required in the EU for
. cement and concrete .
Declaration ] During
under the Construction |[Cement )
of Performance . Manufacturer |shipment EU
Products Regulation; and Concrete .
(DoP) . . and delivery
typically issued when the
product leaves the plant.
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C. Chain of custody approaches: mass balance versus book and claim

A mass balance chain of custody model allows low-carbon materials to be physically
mixed with conventional materials during production or distribution. Even though these
materials are combined, the quantity of inputs with specified characteristics is tracked
through the system. The total amount of these inputs documented as entering the system
must equal the total amount allocated to outputs, accounting for any process losses. This
model permits the characteristics of the inputs to be distributed proportionally across all
outputs, or concentrated into a subset of them, as long as the overall balance is
maintained. If proportional distribution is not applied, the physical product a buyer
receives may not physically contain the assigned attributes; from the buyer’s perspective,

this outcome resembles a book and claim system.
Figure 2: Mass balance model

a Mass Balance

Source: NIST

or D*

E

|
. . |

By contrast, a book and claim system fully decouples the environmental attribute from the
physical product. The environmental benefit is issued as a separate tradable unit (e.g., an
EAC or certificate) that can be transferred independently of the physical product flow. The
physical material can still be tracked for assurance or verification purposes, but the
environmental attribute is no longer tied to the product itself.

This decoupling enables greater flexibility in how and where claims are made but also
requires robust safeguards to ensure credibility and prevent double counting. While both
book and claim and mass balance chain of custody models have merit, book and claim is
particularly well suited to the cement and concrete sector at this stage of decarbonization.
The industry is characterized by a complex and fragmented value chain, limited availability
of low-carbon production, and geographic constraints that make it difficult for buyers to
directly procure low-carbon materials. A book and claim system overcomes these barriers
by allowing stakeholders anywhere in the value chain to credibly support and claim the use

of low-carbon cement and concrete, even if the physical materials cannot be directly
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procured. This makes book and claim a practical and powerful tool to channel early
demand and investment toward emerging decarbonization solutions in the sector.

Figure 3: Book and claim model

a Book & Claim

Source: NIST
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D. Additional Resources

Greenhouse Gas Protocol, Corporate Value Chain (Scope 3) Accounting and Reporting
Standard

Science-based Targets initiative, Corporate Net-Zero Standard

Advanced and Indirect Mitigation Platform, Intervention Quality, Accounting, and
Reporting Standard [forthcoming]
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https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://ghgprotocol.org/sites/default/files/standards/Corporate-Value-Chain-Accounting-Reporing-Standard_041613_2.pdf
https://files.sciencebasedtargets.org/production/files/Net-Zero-Standard-Criteria.pdf?dm=1734357634&_gl=1*19xpocd*_gcl_au*MTYyMjQxODE2Ny4xNzUwODYzMDA2*_ga*NDAzOTA1OTE4LjE3NDExOTQ3Mjg.*_ga_22VNHNTFT3*czE3NTQ1ODc5MjUkbzE4JGcxJHQxNzU0NTg3OTM2JGo0OSRsMCRoODA2NDI0Njc1
https://aimplatform.org/standard-development/accounting-and-reporting/
https://aimplatform.org/standard-development/accounting-and-reporting/
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