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Annex B: Carbonated Building Material 
This methodology quantifies the net CO2 Removal achieved over the time horizon of 100 years 
by the production of carbonated building material, used in the construction sector. CO2 
Removal results from the chemical binding of CO2 into the building material during the hardening 
phase of the production of the material. More precisely, CO2 Removal is achieved through 
carbonation, which is a chemical reaction between CO2 and metal hydroxides or oxides (e.g., 
CaOH, MgOH, CaO, MgO), in the presence of water, forming ionic-bonded carbonate minerals 
(e.g., CaCO3, MgCO3). The CO2 Removal is considered permanent, with low to null risk of reversal 
due to the above-stated chemistry. 

This methodology is applicable to certificates issued for the Puro Standard. 

1. Eligible activity type

An eligible activity is an activity capable of producing as output carbonated building material 
that are net CO2 removing as per the system boundaries defined in this methodology and with 
low reversal risk, as understood in the IPCC Special Report on Carbon Dioxide Capture and 
Storage1. 

The eligibility of a production facility is determined in the Production Facility Audit. 

1.1. Requirements for activities to be eligible 

1.1.1. To be counted as removal, the carbon dioxide mineralised in the carbonated building material 
shall be of biogenic origin or from direct capture from the ambient atmosphere. Carbon 
dioxide originating directly from fossil fuels or lithospheric carbon (e.g., cement production) is 
therefore not eligible2. In case the captured carbon dioxide contains mixed sources, the fossil or 
lithospheric carbon dioxide is not eligible. 

1.1.2. The raw materials used in the carbonated building material production are of eligible types and 
that EU or national legislations are followed in the sourcing and extraction of raw materials used. 

1.1.3. The eligibility of the production facility is determined in the Production Facility Audit. 

1.2. Requirements for the production facility audit 

1 Chapter 7, Mineral carbonation and industrial uses of carbon dioxide, Section 7.2.1 
https://www.ipcc.ch/site/assets/uploads/2018/03/srccs_chapter7-1.pdf  
2 Although any source of carbon dioxide would lead to carbon storage, the requirement made here is to 
distinguish between carbon removals and avoided emissions. Restricting the scope to biogenic carbon and 
direct air capture allows to not incentivize fossil fuel consumption. See further distinctions in the Oxford 
Principles for Net Zero Aligned Carbon Offsetting (2020), Figure 1. 
https://www.smithschool.ox.ac.uk/sites/default/files/2022-01/Oxford-Offsetting-Principles-2020.pdf 

https://www.ipcc.ch/site/assets/uploads/2018/03/srccs_chapter7-1.pdf
https://www.ox.ac.uk/news/2020-09-29-oxford-launches-new-principles-credible-carbon-offsetting
https://www.ox.ac.uk/news/2020-09-29-oxford-launches-new-principles-credible-carbon-offsetting
https://www.smithschool.ox.ac.uk/sites/default/files/2022-01/Oxford-Offsetting-Principles-2020.pdf
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1.2.1. The Production Facility Auditor checks the Production Facility against the requirements for 
activities to be eligible under the methodology (Section 1.1), and the Proofs needed from the CO2 
Removal Supplier (Section 5). 

1.2.2. CO2 Removal Supplier shall be able to demonstrate Environmental and Social Safeguards and 
that the Production Facility activities3 do no significant harm to the surrounding natural 
environment or local communities. This may be done through one or several of the following:  

• Environmental Impact Assessment (EIA).
• Environmental permit.
• Other documentation4 approved by the Issuing Body on the analysis and management

of the environmental and social impacts.
• When applicable, the Production Facility activities shall be developed with informed

consent from local communities and other affected stakeholders and have a policy in
place to address potential grievances.

1.2.3. CO2 Removal Supplier shall be able to demonstrate additionality, meaning that the project must 
convincingly demonstrate that the CO2 removals are a result of carbon finance. Even with 
substantial non-carbon finance support, projects can be additional if investment is required, risk 
is present, and/or human capital must be developed. To demonstrate additionality, CO2 removal 
Supplier must provide full project financials and counterfactual analysis based on Baselines that 
shall be project-specific, conservative, and periodically updated. Suppliers must also show that 
the project is not required by existing laws, regulations, or other binding obligations5.  

1.2.4. The Production Facility Auditor checks that the Production Facility is capable of metering and 
quantifying the output in a reliable manner, for the quantification of CO2 Removal. This check 
also prepares the CO2 Removal Supplier for producing periodic output reports.  

• The quantity of the carbonated building material produced is quantified and
documented in a reliable manner.

• Relevant meters are in place and calibrated.
• The energy use of the Production Facility can be quantified and the emissions from

the process calculated.
• The emissions from the extracting and transporting of the raw material are estimated

and calculated in a reliable manner.
• The auditor goes through the quantification of CO2 Removal requirements with the

CO2 Removal Supplier, so that the Removal Supplier can calculate independently
the CO2 Removal in its future periodic output reports.

1.2.5. Collection of standing data of the Production Facility. The Production Facility Auditor collects 
and checks the standing data of the Production Facility and the CO2 Removal Supplier. The data 
to be collected by the Auditor includes:  

3 It shall be noted that the responsibility of the Production Facility operator extends to the imminent 
environmental and human health related impacts of the use of manufactured product as far as concerned in 
the Environmental Impact Assessment or environmental permit. 
4 The provided documentation shall robustly address all material environmental and social impacts that could 
potentially materialize both within and outside the activity boundary. For environmental matters, the 
documented information should consider, where applicable, effects on human health, biodiversity, fauna, 
flora, soil, water and air, inter alia. For social matters, the documented information should consider, where 
applicable, effects on local communities, indigenous people, land tenure, local employment, food production, 
user safety, and cultural and religious sites, inter alia. 
5 Microsoft criteria for high-quality carbon dioxide removal 
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWGG6f 

https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RWGG6f
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• CO2 Removal Supplier registering the Production Facility: a certified trade registry 
extract or similar official document stating that the organization is validly existing and 
founded under the laws of the mother country. 

• Location of the Production Facility. 
• Volume of Output during the full calendar year prior to registration. 
• Removal Method(s) for which the plant is eligible to receive CORCs. 
• Date on which the Production Facility becomes eligible to receive CORCs. 
• Whether the Production Facility has benefited from public support. 

 

2. Point of creation of the CO2 Removal Certificate (CORC) 
 

2.1. Point of creation 
 

2.1.1. The point of creation of the CO2 removal certificate is the production of the carbonated building 
material that has absorbed CO2 at the eligible production facility. 
 

2.1.2. The producer of the carbonated building material is the CO2 Removal Supplier.  
 

2.1.3. The carbonated building material that possesses the CO2 absorbing characteristics is used in 
construction. 
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3. Assessment of life cycle greenhouse gas emissions 
 

3.1.1. The CO2 Removal Supplier shall provide a life cycle assessment (LCA) for the carbonated 
building material production activity including disaggregated information on the emissions arising 
at different stages. This includes the preparation of an LCA report. An environmental product 
declaration (EPD) is also a valid document because EPDs also require a complete third-party 
reviewed LCA report to support the results summarised in EPDs. 
 

3.1.2. For the purpose of CORC determination, the life cycle assessment (LCA) shall follow rules for 
product LCA6, and the general guidelines of the ISO standard 14040. 
 

3.1.3. For the purpose of CORC determination, the system boundary is set to cradle-to-gate of the 
facility, and shall include emissions from production and supply of the materials, the sourcing of 
carbon dioxide, and the production of the building material (Figure 1). 
 

 
 

Figure 1. Flowchart describing the main processes involved in the production and distribution of carbonated 
building material. 

 
3.1.4. For the purpose of CORC determination, the system boundary excludes the distribution of the 

building material, the use phase and the end-of-life of the building material. These life cycle stages 
are considered to not affect the carbon removal. During the use phase, re-emission of CO2 from 
the finished product does not occur in normal use conditions. At the end of life of the building 
material, the carbon dioxide remains stored in the material, and removal is hence a priori 
permanent. 
 

3.1.5. In case of waste or secondary materials being used in the production of the carbonated building 
material, it is recommended to apply the cut-off approach7 for waste, recycled, and secondary 
products. 

  

 
6 In other word, the LCA should be a product stand-alone LCA. This said, if relevant, the results of the 
product stand-alone LCA can also be compared to an alternative reference product to provide additional 
perspective (e.g., climate change mitigation by substitution of the alternative product). 
7 Description of the cut-off system model is available on the website of the ecoinvent life cycle database: 
https://ecoinvent.org/the-ecoinvent-database/system-models/#!/allocation-cut-off  

https://ecoinvent.org/the-ecoinvent-database/system-models/#!/allocation-cut-off
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4. Calculation methodology for the quantification of CO2 
Removal Certificates (CORCs) 

 
The purpose of this section is to present how to calculate the amount of carbon dioxide removal 
certificates (CORCs) resulting from the production activity over a given reporting period, i.e. for 
a given amount of carbonated building material produced. First, the overall equation and its 
parameters are presented. Then, details about the calculation of each term are summarized. 
 
The Puro Standard defines a CORC pre-issuance buffer (10%, default value) to account for 
unexpected re-emissions of CO2 over the time horizon of the certified carbon storage. In the case 
of carbonated materials, the IPCC has concluded that, “the fraction of carbon dioxide stored 
through mineral carbonation that is retained after 1000 years is virtually certain to be 100%. As a 
consequence, the need for monitoring the disposal sites will be limited in the case of mineral 
carbonation.”8 Due to this low reversal risk, and provided that exposure to high temperatures 
during end-use is adequately mitigated (see 5.4.1), the buffer is set to zero (0%) in this 
methodology. 
 

4.1. Overall equation 
 

 
 

Figure 2. Overall equation to calculate the amount of CORCs supplied by the production activity over a 
given reporting period. The tonnes unit refers here to metric tonnes (i.e. 1000 kg). All terms are counted as 
positive. 

The overall equation to calculate the number of CORCs is made of two (2) terms (Figure 2). 

• The first term (𝑬𝑬𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔) describes the amount of carbon dioxide sequestered over a 
100-year time horizon by the carbonated building material produced. Its calculation 
is explained in Section 4.2.  

• The second term (𝑬𝑬𝒑𝒑𝒔𝒔𝒔𝒔𝒔𝒔𝒑𝒑𝒑𝒑𝒔𝒔𝒑𝒑𝒔𝒔𝒑𝒑) describes the life cycle greenhouse gas emissions 
arising from the production of the carbonated building material and its constituents. 
Guidelines for calculation of 𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 are given in Section 4.3. 

Remark on sign conventions: In the equation above (Figure 2), the amount of CORCs and the 
three terms are positive numbers. The amount of CORCs supplied is equal to the amount of 
carbon dioxide sequestered minus life-cycle emissions from the production process. 

  

 
8 IPCC Special Report on Carbon dioxide Capture and Storage, Chapter 7, Mineral carbonation and 
industrial uses of carbon dioxide (2018). https://www.ipcc.ch/site/assets/uploads/2018/03/srccs_chapter7-
1.pdf  

https://www.ipcc.ch/site/assets/uploads/2018/03/srccs_chapter7-1.pdf
https://www.ipcc.ch/site/assets/uploads/2018/03/srccs_chapter7-1.pdf
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4.2. Carbon stored in building material (𝐸𝐸𝑠𝑠𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝) 
 
The term 𝑬𝑬𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 is calculated based on the amount of carbonated building material produced 
over the reporting period (𝑄𝑄𝐵𝐵𝐵𝐵𝐵𝐵, in tonnes) and the actual amount of carbon dioxide sequestered 
per tonne of product (𝐴𝐴𝐵𝐵𝑂𝑂2, in tonnes CO2 per tonne product). 
 

𝐸𝐸𝑠𝑠𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝 = 𝑄𝑄𝐵𝐵𝐵𝐵𝐵𝐵 × 𝐴𝐴𝐵𝐵𝑂𝑂2 
 
In the equation: 

• 𝑄𝑄𝐵𝐵𝐵𝐵𝐵𝐵 is the amount of carbonated building material, in metric tonnes, produced by the 
supplier. It is calculated by the supplier, and appropriate documentation must be available 
(e.g., number of units produced, weight of units produced). 

• 𝐴𝐴𝐵𝐵𝑂𝑂2 is actual amount of carbon dioxide sequestered in tonnes CO2 per tonne product. It 
is based on measurements or on other scientifically sound methods verified by a qualified 
third-party auditor. 

 
Numerical example: 
 
Company A has produced over 1 year, 200 000 tonnes of carbonated building material.  
 

Quantity Value 
𝑄𝑄𝐵𝐵𝐵𝐵𝐵𝐵 200 000 tonnes 
𝐴𝐴𝐵𝐵𝑂𝑂2 35 kg CO2 per tonne 

 𝐸𝐸𝑠𝑠𝑝𝑝𝑝𝑝𝑝𝑝𝑠𝑠𝑝𝑝 200 000 × 0.035 = 7 000 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝐶𝐶𝑂𝑂2  
 
 

4.3. Production of building material (𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝) 
 
The term 𝑬𝑬𝒑𝒑𝒔𝒔𝒔𝒔𝒔𝒔𝒑𝒑𝒑𝒑𝒔𝒔𝒑𝒑𝒔𝒔𝒑𝒑 should be derived from the life cycle assessment of the carbonated building 
material. This term should include all greenhouse gas emissions from the activities involved in 
the production of the building material. 
 
For transparency, the activities involved may be grouped in the following three (3) groups:  
 

• Sourcing of the CO2. 
• Sourcing of other materials (e.g., aggregates, water, slag). 
• Production of building material. 

 
For any activity included, a full scope of emissions is expected, i.e., including all life cycle stages 
(manufacturing, use and disposal) of the processes involved. For instance, use of solar electricity 
in the process should not be considered to have a null climate impact, rather its climate impact 
should include the emissions from production, installation, maintenance, and disposal of the 
panels. Likewise, equipment and infrastructure needed for the project ought to be included. Any 
material input, energy input, or waste output must be included. 
 
In the case of a multifunctional process (i.e., another useful product is generated in addition to 
the carbonated material), then burdens should be allocated between the two products. The choice 
of allocation factors should be justified. 
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5. Proofs needed from the CO2 Removal Supplier 
 

5.1. Principle 
 

5.1.1. The output of a production facility is eligible for issuance of CO2 removal certificates once the 
facility has undergone a process of third-party verification by an auditor against the specific 
methodology for the carbonated building material. This verification is done in a Production 
Facility Audit. During the Output Audit, the verification ensures that the corresponding CO2 
removal has taken place. 
 

5.1.2. For the activity to be eligible for producing carbonated building material for which a CO2 removal 
certificate can be issued, proofs must be presented by the CO2 Removal Supplier as listed in 
Sections 5.2 to 5.5. 
 

5.2. Raw materials used 
 

5.2.1. Information is needed on the raw materials used and their composition, the assumed emission 
factors for the supply (extraction and manufacturing) of these raw materials, and a description of 
the scope of emissions included in the emission factors. The proofs can be in the form of third-
party verified EPD or product LCA. 
 

5.2.2. The raw materials (e.g., sand, gravel, binder, CO2, water, slag) should be sustainably sourced 
and sourced in accordance to local regulations. 
 

5.3. Production process and product quality 
 

5.3.1. Proof of net CO2 negativity: proof is needed that the product stores more carbon dioxide than has 
been emitted within the system boundaries defined in this methodology. The proof can take the 
form of an LCA or an EPD. See Section 3.1.3.  
 

5.3.2. Laboratory test results or other scientifically reliable analysis by a trusted third party is needed 
on the amount of CO2 that is absorbed in the material. 
 

5.3.3. Standards to be used are ISO 14067 Greenhouse gases- Carbon footprint of products - 
Requirements and guidelines for quantification and EN 15804 or similar, built on the general LCA 
guidelines ISO 14040/44. 
 

5.4. End use proof 
 

5.4.1. No separate proof of end use or use in construction is necessary for the carbonated building 
material. The product is used in construction and will in normal use not be heated to temperatures 
where CO2 leaks (temperatures where there could be a CO2 leak are above 800°C). The CO2 
stored in the product will not be re-emitted in case the house or construction where the product is 
used is demolished. The crushed material can be reused (e.g. used for road construction or used 
again in new carbonated products) without the captured CO2 leaking. 
 

5.5. Proof of no double counting 
 

5.5.1. A statement is needed from the Removal Supplier that the underlying physical product 
(carbonated building material) in which the CO2 is stored will not be sold or marketed as “carbon 
positive” if the CO2 removal certificate associated with the underlying physical product 
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(carbonated building material) is removed from the underlying product and sold to another 
stakeholder not associated with the underlying physical product. 
 

5.5.2. A disclaimer is required if the Carbon Removal Supplier and the end user in marketing and 
branding claims choose to include the carbon net-negativity, carbon removal, carbon drawdown 
or carbon sink aspects of the product. The disclaimer should state that the carbon credit 
associated with the physical product is managed in Puro.earth’s carbon removal registry. 
 
 
 

END OF METHODOLOGY 
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