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Validation Statement for Sandvik’s
Product Carbon Footprint Calculation Model

Reviewed documents:

e Principles of Product Carbon Footprint Calculation - Fossil emissions, version 20.2.2025

e Product Carbon Footprint - Fossil emissions, average product (template used to communicate
results to customers), version 20.2.2025

e Product Carbon Footprint - Fossil emissions, customer-specific product (template used to
communicate results to customers), version 20.2.2025

e Excel-based methodology validated in 2023 for two products DD422i and DD422iE

Commissioner of the product carbon footprint (PCF) methodology development: Sandvik
Mining and Rock Solutions

Developers of the PCF methodology: Sandvik Mining and Rock Solutions

Reviewers: Anna-Elina Vilén and Venla Kontiokari, Sweco Finland

Description of the calculation model

Sweco has been engaged by Sandvik Mining and Construction Oy (the commissioner and developer
of the methodology) to validate Sandvik’s methodology that will be used to calculate product carbon
footprints for Sandvik mining and infrastructure equipment.

Sandvik has conducted product carbon footprint (PCF) calculations for two underground mining
products DD422i and DD422iE in 2023. The calculations were conducted in Excel and validated by
Gaia Consulting (now merged with Sweco). The same calculation methodology will be used to calculate
product carbon footprints for other products produced by Sandvik. Sandvik will calculate PCFs both for
average products and for customer-specific orders based on customer-specific products builds and
country-specific energy emission factors.

The system boundary of the calculation model is cradle-to-grave. Primary data is collected from
Sandvik’s own operations, namely the assembly. Supply chain manufacturing is mainly assessed with
generic secondary data based on the bill of materials. Upstream transportation is included based on
actual distances from suppliers and downstream transportation is based on estimated distances. The
use phase is assessed using average use phase data combining Sandvik’s in-house knowledge of
product use and possible customer-specific information, together with world-average electricity factors
(or location-based factors if the PCF is customer-specific). End-of-life is assessed based on reasonable
assumptions.

Two functional units are used: 1) one product used over its average lifetime and 2) use of the product
for one operating hour.

The PCF model is based on the main principles of ISO 14067 Greenhouse gases — Carbon footprint
of products — Requirements and guidelines for quantification and the closest suitable Product Category
Rules (PCR) “Other special- and general-purpose machinery and parts thereof”. It should be noted
that although this PCR does not technically cover mining equipment in its scope, it was used as
reference in the development of the methodology as it was the most relevant PCR available.

Sandvik’s PCF calculation methodology includes fossil emissions but excludes biogenic and land use
change emissions. This choice was intentionally made as biogenic emissions for Sandvik’s products
are likely small, but their estimation is time and resource intensive. Due to the exclusion of biogenic and
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land use change emissions, the goal of the commissioner and practitioner is
not to be in full alignment with ISO 14067.

Validation process and scope

The validation process was performed against the requirements of ISO 14067 (section 8) and ISO/TS
14071:2014. Because the intention of Sandvik is not to be in full alignment with 1ISO 14067, the
validation process was not a standardized critical review process. The aim of the validation process
was to ensure general good methodology and note future needs for improvement. A study report
according to I1ISO 14067 was not reviewed as its compilation was not chosen as necessary for the
commissioner’s goal.

The validation process can neither verify nor validate the objectives that are chosen for a PCF by the
commissioner of the study, nor the ways in which the results are used. Instead, the validation process
shall ensure that

» the methods used to carry out the PCF calculation are consistent with the standards and
guidelines followed,

» the methods used to carry out the PCF calculation are scientifically and technically valid,
» the data used is appropriate and reasonable in relation to the aim of the study,

» the documentation provided to customers is accurate and sufficient,

* and the results are communicated in an understandable and scientifically correct manner.

The validation was based on the Excel calculation file (which was already validated in 2023), a
methodology summary document that will be provided to customers, and the templates with which PCF
results will be communicated to customers.

Because the validation concentrated on the PCF model, the correctness of the input data used or the
actual PCF results that will be calculated with the model were outside the scope of this validation. The
list of background data sets was checked for consistency and overall suitability to the aim of calculating
a PCF. The scope of this review excluded analysis of the contents of the datasets and validation of
data: the correctness of data is the responsibility of the practitioner of actual further PCF calculations.

The reviewers’ comments are documented in appendices to this statement. Overarching comments
were listed in a separate file while specific ones targeting parts of the reviewed documents were placed
directly into the documents.

Main findings and recommendations

* The commissioner of the study has not fulfilled all the requirements of ISO 14067 due to the
scope chosen by the developer of the methodology. The main differences between Sandvik’s
methodology and ISO 14067 are listed below. If the commissioner wishes to reach full
alignment, these aspects should be included in the methodology in the future.

* Biogenic and land use change emissions and removals have not been assessed. The
reviewer agrees with the commissioner that they are likely to be small in comparison to the
fossil emissions. Therefore, this is unlikely to cause significant uncertainty in the results.

» A full LCA report has not been compiled, and therefore all LCA decisions have not been
reviewed as thoroughly as would usually be done in a standardized critical review.

* Based on the calculations done for the example product, the use phase constitutes the majority
of life-cycle emissions, unless the energy used during the use phase is low-emission. Sandvik
primarily uses world average or location-based emission factors for electricity. It should be noted
that although assumptions must be made when calculating generic results, the emissions at the
actual customer vary widely depending on the actual energy used.

* The products manufactured by Sandvik are, in general, complex with a long list of bill of

materials. The current calculation model is based on a semi-detailed level of the bill of materials,
so that the data is reasonable to assess in Excel. In the future, the reviewers recommend striving
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towards an even more detailed level of the bill of materials where
components are divided into even smaller subcomponents that can be
assessed more accurately.

* The accuracy of the upstream manufacturing phase could be improved by reviewing and
updating the emission factors used. For some emission factors regarding the upstream raw
materials and components the source and further details have not been documented
transparently. However, the magnitude of the emission factors has been checked by the
reviewers to be reasonable. The reviewers recommend updating emission factors every 1-2
years or as new ones become available. Emission factors for energy should be updated
annually.

Conclusions

The reviewers find that, according to the materials reviewed and conditions stated above, the product
carbon footprint has been conducted in an appropriate manner when reviewed against the validation
criteria described earlier. The calculation model follows the mentioned standards and guidelines as fully
as was intended by Sandvik, acknowledging that some requirements (inclusion of only fossil emissions
and no full LCA report) are not met due to intentional choice of Sandvik. We judge the methodology of
the study to be sound for its use cases, and uncertainties have been documented.

This validation statement is based on the terms and conditions of our engagement. The reviewers are
accountable for their work, this validation statement, and the conclusions to Sandvik, not to third parties.

Helsinki, February 25, 2025
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Anna-Elina Vilén, Consultant, Sweco Finland

Wl jah—

Venla Kontiokari, Senior Consultant, Sweco Finland
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