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Introduction
For more context on the development of this Print Implementation Guide, and on the concept of data guidance more generally, please see the GMSF Playbook. This 

Implementation Guide has been developed and refined based on lessons learned from our Print Data Guidance working group, which involved many Print 

stakeholders (see the following page), and ensuring the workflow reflects current best practices. 

Digital was the first channel to have data guidance within the GMSF, and as a result, is further ahead of other channels in its development. The practical 

implications of this are that GMSF users might notice differences in the appearance of Digital formulae, compared to other channels such as TV, OOH, and Print. It 

is the intention of the GMSF team in future versions to update all formulae to match the Digital format, and in doing so improve consistency and simplicity for 

users. 

This Implementation Guide includes guidance for newspapers, magazines, and direct mail print advertising.
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https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Playbook_v1.3.pdf
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How did we construct this Implementation Guide? 
With the support of the EPC and FEDMA, and their members, Ad Net Zero led industry discussion on Print data guidance. The work began by analysing the Print 

channel emissions workflow and formulae from v1.2 of the Global Media Sustainability Framework and identifying areas for improvement - sections where 

methodological adjustments and additional guidance and/or data were required to meet objectives for the standard. This group compiled the following proposals over 

the course of several months.

Ad Net Zero engaged external technical experts and industry participants to validate the proposed data guidance. All industry data received was aggregated, 

anonymised, and processed independently by Ad Net Zero to ensure no company-specific operational data is disclosed. Individual participants did not have access to 

each other's data contributions, and no individual company information influenced the final factors. The feedback received was then used to further refine the 

proposals, before undergoing Steer Team and Climate Science Expert Group review. The Ad Net Zero team intends that this data guidance will continue to evolve in 

the years ahead as our understanding grows and more data and further contributions are received.

Contributors to the Print Implementation Guide include
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While the GMSF is a voluntary framework, organisations should implement it in compliance with applicable competition and antitrust laws in their jurisdictions. 

Specifically, organisations should be aware that: 

• Implementation should remain independent. Competitors should not coordinate or align their approaches with each other.

• Sensitive commercial information (cost structures, staffing, volumes) should not be exchanged in the context of GMSF implementation.

• Any data-sharing mechanisms should be structured to prevent coordinated purchasing or supplier discrimination.

• Organisations should consult legal counsel if GMSF implementation raises competition law questions.

• Organisations are solely responsible for ensuring their use of this framework complies with all applicable laws.

• Adoption of the GMSF does not preclude or discourage the use of alternative emissions calculation methodologies. 

• Corporate Overhead data sharing: When sharing Corporate Overhead Emissions data with counterparties (buyers, sellers, or third parties), organisations can 

individually disclose aggregated emissions data suitable for their specific reporting purposes.

This Implementation Guide provides methodologies for calculating Print campaign emissions. It does NOT require organisations to:

• Contribute operational or financial data to a central GMSF repository.

• Share campaign-specific inputs (number of placements, surface area, material specs) with competitors or third parties.

• Mandate disclosure of internal calculations or allocation methodologies to external parties.
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Important notice for users
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Included in workflow boundaries with guidance provided

Excluded from workflow boundaries

Print: Channel Emissions Workflow

Print (including Publications & Direct Mail)            

Disposal & End-of-Life
Ad Creative 

Delivery

ConsumptionDistributionCreation

Print Format 

Production1

Sold Products
Substrate 

Production 

Printing & 

Finishing

Asset

Production

Corporate Overhead Emissions of companies in the value chain4

Storage & Delivery Unsold Products

Post-

Production

Storage2

Targeting
Media 

Buying 3

Ad Inventory 

Selection

Covered in Corporate Overhead Emissions for ease of implementation
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Print Channel Emissions Workflow footnotes
1 The overall scopes for physical print are broadly consistent with the Classic OOH workflow. All emissions throughout the channel’s lifecycle are included; 
however, the creation of the creative file is excluded from the GMSF scope (see “Asset production”). 

2 Previously included but now out of scope due to advertising production specific frameworks and calculator tools including these emissions. See the GMSF 
Playbook for further information.

3 Media Buying refers to the process of a media buyer purchasing ad inventory with a media owner. Targeting and Media Buying should be included in the 
corporate overhead emissions allocation methodology as these practices can vary widely and are more easily estimated via the corporate overhead methodology.

4 Corporate Overhead emissions should cover emissions from the Targeting and Media Buying steps, as well as overhead functions not allocated to specific 
campaigns. Other non-channel-specific corporate overhead activities include marketing/sales, client support teams, business travel, HR, legal, accounting and 
product development, which is particularly important in the AI era. This should further include the digital publication of printed formats (e.g., PDF editions 
where an ad appears), provided that digital revenues represent less than 10% of total readership. This overhead does not capture the full digital footprint, as it 
excludes network transmission and end-user devices, however, initial feedback suggested this activity likely had low materiality for print. If digital print 
revenues exceed 10% of total readership, the digital component should be modelled separately using the dedicated Digital channel approach. In this case, the 
steps are imported from Digital channel. 
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A note on operational formulae

When activity data is unavailable or incomplete, GHG emissions can be estimated by voluntarily applying monetary emission factors (EF) to financial spend, 
converting expenditure directly into kgCO2e. This approach requires no granular data collection and can cover a broad scope rapidly. However, it comes with a 
significant limitation: monetary EFs are averages, calibrated at sector or industry level. They do not reflect the specific conditions of a given workflow, supplier 
mix, or operational context — and therefore cannot support a step-by-step emissions breakdown across the value chain. 

The intention is to update Level 0 by introducing spend-to-usage conversion factors by format, enabling a more granular estimation. As with all aspects of the 
GMSF, use is voluntary and on an individual company basis.

When this approach is used, the emissions can be calculated as follows: 
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Step(s) Covered1 Emissions =

amount_spent2
channel (local currency unit)

x EF_spendchannel
 (kg CO2e / local currency unit)

Legend:

• required inputs

• default values 

• emission factors

Monetary emission factors

¹ Steps covered by this formula depend on the sectoral and supply chain scope of the monetary emission factor applied. A broader EF scope may substitute multiple 

activity-based calculations across the workflow.
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Print
Any non-digital Print format, such as magazines, 

newspapers, or direct mail.
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Included in workflow boundaries with guidance provided

Excluded from workflow boundaries

Print: Channel Emissions Workflow

Print (including Publications & Direct Mail)            

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance
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Physical print advertising refers to non-digital formats distributed as publications, 
inserts, or direct mail pieces. In this framework, the physical print production step 
covers the manufacture of the advertising medium itself: substrate supply, 
upstream transport of raw material, printing and finishing of the final printed item.

The scope covers both advertising-funded publications such as magazines, 
newspapers, catalogues, and brochures, and dedicated print formats such as 
standalone direct mail pieces, leaflets, flyers, and addressed or unaddressed direct 
mail bundles.

The unit of analysis is usually a printed publication or mailed item, so the relevant 
physical drivers are paper type, grammage, page count or format size, print run and 
process losses.

In most cases the dominant substrate is paper, yet magazines, inserts, and direct 
mail can involve coatings, plastics, bindings, envelopes or mixed inserts: where a 
product contains more than one material, emissions should be allocated using a 
material split by mass. For mono-material products such as standard paper 
publications, the allocation is 100% paper.

The key specificity of print advertising is that the total environmental footprint 
of the publication (e.g., print media) is first calculated as a whole, then 
allocated proportionally based on the surface area of the advertisement.

Print > Creation > Print Format Production > Substrate Production + 
Printing & Finishing
Step context
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Intermediate calculation (material EF):  

For type of format with different raw materials produced in a given country, apply for each format, based on the list of materials:

Intermediate calculation (advertising ratio):  

printed_product_advertising_ratio manufacturing, physical Print(dimensionless) = 

insertion_page_equivalent4
format

/ number_printed_pages5
printed product

Print > Creation > Print Format Production > Substrate Production + 
Printing & Finishing

Legend:

• required inputs

• default values 

• emission factors

1 The material_split parameter breaks down the format into its component materials by mass, especially for multi-material formats. For mono-material products such as standard paper publications, 

the split is 100% paper. The split can also be used to distinguish the proportion of recycled paper, which corresponds to a different EF.
2 Emission factors covering production of raw material (e.g. paper). For the same materials, emission factors may vary by geographical region, depending on where the material was produced: energy 

used, etc.
3 Emission factors covering upstream transportation of raw material (e.g. paper). For the same materials, emission factors may vary by geographical region, depending on how the material was 

transported: vehicle type, etc. 
4 The equivalent size in page of the ad inserted format (e.g. ½ page). 
5 The total number of printed pages (PP) of the printed product (e.g. 48 leaves, resulting in a total example ratio of 1/96 in this case). The double-sided nature of the page (usually one leaf of paper 

for two printed pages of print product) is accounted for via the “surface” parameter in the following formula.

Operational formulae (1/2)
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EF_physical_print_composite manufacturing, physical Print, country (kgCO2e / kg of final product) =

෍

𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠

material_split1 printed product (%)

x EF_material_production2
material, country raw material

 
(kgCO2e / kg of raw material)

+ upstream_distancematerial (km) x EF_upstream_transportation3
material, vehicle type (kg CO2e / kg of raw material.km))
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Print > Creation > Print Format Production > Substrate Production + 
Printing & Finishing

Legend:

• required inputs

• default values 

• emission factors

Operational formula (2/2)

The calculation should be performed separately for each product type and format size, so that within a single print campaign each medium is estimated individually.

6 Circulation refers to the total number of copies of a printed product (e.g., newspaper, magazine, or direct mail piece) that are distributed for a given issue or edition. Circulation aggregates all print runs 

into the total number of copies made available to readers. In this framework, circulation is used as the scaling for the total footprint associated with that issue’s distribution.
7 The total_material_surface parameter refers to the total physical surface area of material needed for the printed product, i.e., the sum of the actual physical “leaves” considered as material support, 

usually simply half the number of printed Number of printed pages of print product (PP) according to pagination (e.g. 48 Number of printed pages of print product printed on 24 paper leaves). Grams per 

square metre (gsm) is an important parameter to convert surface into weight. For the same materials, EFs may vary by geographical region, depending on where the material was produced: energy used, 

type of vehicle, etc. Recycled materials must use an appropriate EF. EFs vary widely across paper mills even within the same grid. If a user has the EF for the specific mills they use, they are encouraged to 

use those EFs (data level 4).
8 Ratio taking into account the losses in the production processes for different materials and steps, reflecting the waste of the final product (e.g., trimmings, bad batches/calibration runs). Can be used when

using a bottom-up approach (where the input is the final product rather than the total quantity of material that was bought). 
9 See previous page intermediate calculations. Advertising ratio allocates to total footprint of the printed product in proportion to the advertising space.
10 Emission factors covering the manufacturing process of the final product. The scope of this EF should include: energy used during the process (e.g. printing), process consumables (e.g. inks, varnish, plates, 

cylinders, etc.). Corporate overhead emissions are covered in the specific guidance section on corporate overhead emissions allocation.
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Step calculation (total footprint of a printed product with advertising allocation):  

print_format_production print, substrate production + printing and finishing =

circulation6
printed product, country

 (dimensionless)

x total_material_surface7 printed_product (sqm)

x grams_per_square_metre6
 printed product, material  (g / sqm) / 1000 (conversion to kg)

x printed_product_advertising_ratio9
 manufacturing, physical Print

x production_loss_ratio8
printed product, material 

(dimensionless)

x (EF_physical_print_composite9
manufacturing, physical Print, country(kgCO2e / kg of final product)

+ EF_manufacturing_process10
printed product, country production

 (kgCO2e / kg of final product))
.
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The primary campaign inputs for this step are the total circulation, advertising ratio and the physical characteristics of the printed item. Depending on data maturity, 
the item mass may be collected directly or estimated from format dimensions, page count, grammage and material split. Recycled content may be reflected in the 
material-production factor where consistent with the selected cut-off approach.

Print > Creation > Print Format Production > Substrate Production + 
Printing & Finishing

Data levels - EF_material_production material, country raw material and 
EF_upstream_transportmaterial, vehicle type

Level Method Notes

0 Monetary data2

If only spend data is available rather than the circulation volume, 

an average ratio can be used. We recognise in most cases the 

circulation and formats ratio is accessible, and it is recommended 

to use these rather than a spend-based average.

1
Approach based on 

materials and size

Modelling approach based on format size and materials, and 

average type of upstream transportation.

2 N/A

3

Country-level 

material and 

transportation

Modelling approach based on country-level EFs for materials and 

type of transportation.

4

Product-specific EF 

based on supplier 

data

Company provided figure based on PCF (Product Carbon Footprint) 

or LCA (LifeCycle Analysis). Such figures should follow the GHG 

Protocol Product Standard (incl. 3rd party verification). 

Required inputs

Variable Unit Source (TBC)

circulation1
printed product, country

Integer 

(Dimensionless)

Post-Campaign 

Report

insertion_page_equivalentformat

number_printed_Number of printed 

pages of print productprinted product

Number 

(Dimensionless)
Media Owners

surface printed product

Square metre 

(sqm)
Media Owners

grams_per_square_metreformat, material 

(gsm)

material_split (%)

Grams per 

square metre (g 

/ sqm)

and split

Media Owners

1 Data at different levels of granularity are acceptable for GMSF implementation. If only spend data is available rather than the circulation, an average ratio may be used. All data levels are valid for GMSF 

implementation. In most cases, the number of placements and formats is accessible, and organisations may choose to use these if available.

Required inputs and data levels (1/2) - Materials
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2 Level 0 estimates GHG emissions by applying monetary emission factors (kgCO2e / local currency unit) to financial spend data, substituting all granular activity-based formulae used at higher levels. 

As data availability improves, the intention is to refine Level 0 by introducing spend-to-usage conversion factors by format, progressively closing the precision gap with higher levels.



GLOBAL MEDIA SUSTAINABILITY FRAMEWORK PRINT IMPLEMENTATION GUIDE

Print > Creation > Print Format Production > Substrate Production + 
Printing & Finishing

Data levels - EF_manufacturing_process1
printed product, country production

Level Method Notes

0 Monetary data2 If only spend data is available, then an average monetary 

emissions factor can be used.

1 Default EF
Average emission factor calculated based on contributed data, 

subject to improvement.

2
Semi-specific 

EF (energy)

EF using specific value of energy (type and quantity) but using 

average values to cover full perimeter.

3 N/A

4

Product-

specific EF 

based on 

supplier data

Company provided figure based on PCF (Product Carbon 

Footprint) or LCA (LifeCycle Analysis). Such figures should 

follow the GHG Protocol Product Standard (incl. 3rd party 

verification). 

Regarding the emission factor of the manufacturing process, given the potential variety of products and processes involved, these factors must be constructed with a 
top-down approach: it must be calculated by comparing the total emissions for the scope with the corresponding kg of finished products (e.g. over one year). It is 
important that all emission factors respect the same scope in order to be comparable, which is why we provide an initial list of emission items to be considered. The 
most significant factor is the quantity and type of energy, which is why there is an intermediate level for specifying this value. 

Proposed parameter - EF_manufacturing_process1
printed product, country 

production

Item to include Details

Energy 
Energy consumption (type and quantity) associated with 

the production process of print products.

Consumables 

(inks1…)

Consumable purchased for the process, including inks, 

varnish, offset/heatset plates, gravure cylinders, 

packaging.

Item to exclude: 

Waste management

Already taken into account through the loss ratio in 

manufacturing and end-of-life steps.

1 Additional print-process inputs may be introduced later if stakeholders agree they materially improve comparability across print products. Further hacks may also come in future versions, such as 

considering those process through a ratio allowing conversion to the main surface input variable in the formula (e.g. inking rate, glazing thickness for certain products). 

Required inputs and data levels (2/2) - Printing & Finishing
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2 Level 0 estimates GHG emissions by applying monetary emission factors (kgCO2e / local currency unit) to financial spend data, substituting all granular activity-based formulae used at higher levels. As 

data availability improves, the intention is to refine Level 0 by introducing spend-to-usage conversion factors by format, progressively closing the precision gap with higher levels.
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Example inputs

Variable Unit Value

Circulation Integer (Dimensionless) 105,000

Type of material / Printed paper

Ad insertion format Number (Dimensionless) ½ page

Number of printed pages of 

print product
Integer (Dimensionless) 48 PP

Surface of printed product Square metre (sqm)
24 A4-sized leaves (0.06237 

sqm / leaf) = 1.497 sqm

Grams per square metre Grams per square metre (g/sqm) 150

Location Country UK

Example EFs

Name Unit Value Source

Printed paper 

recycled EF (UK)

kgCO2e / kg of 

raw material 

(incl. upstream 

transportation)

1.05

See GMSF Print 

Emissions Data 

Sources

Production loss 

ratio
/

1.1 

(e.g. 10% 

loss)

Paper: printing 

process  (EU)  
kgCO2e / kg of 

final product
0.257

EF_physical_production_composite = sum( material_split * EF_manufacturing_material) = 100% (monomaterial) x 1.05 = 1.05 kgCO2e/ kg of final product

printed_product_advertising_ratio = insertion_page_equivalent / number_printed_Number of printed pages of print product_printed_product = 0.5 / 48 = 0.0104

Physical_Print_manufacturing_emissions =  circulation_UK * total_material_surface * grams_per_square_metres * printed_product_advertising_ratio * print production_loss_ratio ∗
(EF_physical_production_composite + EF_manufacturing_process) 

= 105,000 circulation * 1.497sqm * (150 g/sqm / 1000)  * 0.0104 ad ratio * 1.1 loss ratio * (1.05 kgCO2e/ kg of final product + 0.257 kgCO2e / kg of final product)

= 353 kg CO2e
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Print > Creation > Print Format Production > Substrate Production + 
Printing & Finishing
Calculation example

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
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Included in workflow boundaries with guidance provided

Excluded from workflow boundaries

Print: Channel Emissions Workflow

Print (including Publications & Direct Mail)            

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance
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This framework treats Targeting and Media Buying as corporate overhead activities, recognising that these vary widely across organisations. However, organisations 
may choose to measure and report these activities separately if they deem them material to their operations or sustainability positioning. Where organisations elect 
to allocate these emissions to corporate overhead rather than campaign-level, the Corporate Overhead approach is provided for ease of implementation. 

As industry practices and data maturity evolve, the Framework will continue to develop its treatment of Targeting and Media Buying related emissions accordingly.

Within Corporate Overhead Emissions

Print > Distribution > Ad Inventory Selection > Targeting + Media 
Buying

17
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Included in workflow boundaries with guidance provided

Excluded from workflow boundaries

Print: Channel Emissions Workflow

Print (including Publications & Direct Mail)            

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance
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This step covers logistics between print production and the point where printed products are made available for distribution or dispatch. In print, the most 
material components are usually transportation from the printer to a warehouse, mailing consolidator or distributor, followed by transportation from storage to 
readers, outlets or postal entry points.

Storage can be relevant conceptually but is often immaterial compared with transport and may be covered through a simplified overhead where evidence is 
weak, subject to revision based on future incoming data. 

Given the current lack of data on other aspects, the guidance therefore prioritises transport. Therefore, this section only details an operational formula for 
delivery (transportation).

Print > Distribution > Ad Creative Delivery > Storage & Delivery

Step context

Transportation from

manufacturing to storage

Manufacturing

site(see

previous step)

Storage site

(deemed

immaterial)

Unsold

products

(see next

steps)

Upstream transportation 

(included in previous step)
Transportation from storage to 

points of sale (POS) or readers

19
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Print > Distribution > Ad Creative Delivery > Storage & Delivery 

Operational formula (1/2)

1 The ideal approach to estimate delivery would be to gather the total t.km (e.g. mass transported over a certain distance) to install the printed products (e.g. magazines, newspapers) associated 

with the campaign, from manufacturing to storage, and storage to sites. This depends on the total distance travelled to deliver, as well as mass of printed products. However, the ability to collect

granular data for distance has been recognised as a current industry challenge, therefore needing a simplified approach for lower levels.

For instance: total t.km manufacturing to storage = number of trips * mass carried per trip (t) * manufacturing to storage trip distance (km)

As the mass per trip (t) =   total_mass_carried (t) / number of trips, the above results in: total t.km manufacturing to storage = total_mass_carried (t) * manufacturing to storage trip distance (km).
2 The total mass carried can be calculated following formula from physical manufacturing step, using circulation, average gsm and printed product surface.
3 Advertising ratio as calculated in the previous step.
4 Transportation to storage is data that may be supplied by printers.

Note: in the absence of robust data, a standard overhead estimation (e.g. multiply total emissions excluding this step by a ratio) is suggested as a level 0 approach in this step.

Step calculation (manufacturing to storage):

Ad Creative Delivery1 Print, Delivery, manufacturing to storage =

total_mass_carried2
printed product  (tonnes)

x printed_product_advertising_ratio3
 manufacturing, physical Print

x trip_distancemanufacturing to storage
4
,
 
country

 (km)

x EF_transportationvehicle type, shared, manufacturing to storage
 (kgCO2e / t.km)

Legend:

• required inputs

• default values 

• emission factors
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Print > Distribution > Ad Creative Delivery > Storage & Delivery 

Operational formulae (2/2)

3 Advertising ratio as calculated in the previous step.

4 Delivery from storage to POS or readers can happen through dedicated vehicle fleet from media owners or shared logistics (with a 3rd party carrier). When the vehicle is dedicated to the delivery, 
apportionment factor is 100%; otherwise it is calculated based as the share of the total capacity of vehicles that is used by the printed products. For example: 5 tonnes of print product carried over 5 
4-tonne trucks (total capacity 20 tonnes) will result in a 25% apportionment factor for this vehicle type. The sum of all total mass carried by vehicle type should be the total mass carried for the 
campaign (calculated based using circulation, average gsm and printed product surface). 

5 total_distance corresponds to the sum of all delivery distances covered by all vehicles sharing the same EF, from storage to POS or readers.

Step calculation (storage to POS or readers):

ad_creative_delivery print, delivery, storage to POS or readers =

printed_product_advertising_ratio3
 manufacturing, physical Print

𝑥 ෍

𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑡𝑦𝑝𝑒

vehicle_apportionment_factor4
vehicle type (%)

x total_distance5
storage to POS/readers, vehicle type, country

 
(km)

x EF_transportationvehicle type, storage to POS/readers 
(kgCO2e / vehicle.km)

Where: 

vehicle_apportionment_factor4
vehicle type (%) = 

total_mass_carriedprinted product, vehicle type (tonnes) 

/ total_vehicles_capacityvehicle type (tonnes)

Legend:

• required inputs

• default values 

• emission factors
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Print > Distribution > Ad Creative Delivery > Storage & Delivery
Weight should be estimated based on the circulation, surface and grammage per square metre of the studied material. 

Guidance on this topic is still expected to be challenged and improved by stakeholders as data maturity increases. Future versions may incorporate industry-wide 
average data to support improved accuracy, provided such data is aggregated and anonymised to protect individual participant confidentiality.

Required inputs

Variable Unit Source (TBC)

total_mass_carriedprinted product Tonnes

Media owners 

(can be estimated by circulation x 

surface x grams per square metre 

with scaling factor in tonnes).

total_mass_carriedprinted product, 

vehicle type

Tonnes per 

vehicle type

Media owners 

(sum of all mass carried with 

different vehicle types should equal 

the total mass carried).

total_distancestorage to POS/readers,

vehicle type, country

km

Media owners (total distances 

covered by all vehicles of the same 

vehicle type used to deliver the 

printed products).

total_vehicles_capacityvehicle 

type 

Tonnes 

(capacity)

Media owners 

(total capacity of all vehicles of the 

same vehicle type used to deliver 

the printed products).

printed_product_

advertising_ratio
Dimensionless See previous step.

Data levels - trip_distancemanufacturing to storage, country

Level Method Notes

0
Average overhead in 

the absence of data

As per a usual low materiality on this topic, 

in the absence of data, a standard overhead 

estimation (e.g. multiply total emissions 

excluding this step by a ratio) is suggested as 

a level 0 approach in this step.

1
Global average 

distances

Global company average trip distance (all 

countries).

2
Regional average 

distances.

Company regional average distance trips.

3 N/A

4
Complete freight 

reporting

Campaign-specific value.

Required inputs and data levels (1/2)
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Print > Distribution > Ad Creative Delivery > Storage & Delivery
Weight should be estimated based on the circulation, surface and grammage per square metre of the studied material. 

Guidance on this topic is still expected to be challenged and improved by stakeholders as data maturity increases. Future versions may incorporate industry-wide 
average data to support improved accuracy, provided such data is aggregated and anonymised to protect individual participant confidentiality.

Required inputs

Variable Unit Source (TBC)

total_mass_carriedprinted product Tonnes

Media owners 

(can be estimated by circulation x 

surface x grams per square metre 

with scaling factor in tonnes).

total_mass_carriedprinted product, 

vehicle type

Tonnes per 

vehicle type

Media owners 

(sum of all mass carried with 

different vehicle types should 

equal the total mass carried).

total_distancestorage to POS/readers,

vehicle type, country

km

Media owners (total distances 

covered by all vehicles of the 

same vehicle type used to deliver 

the printed products).

total_vehicles_capacityvehicle 

type 

Tonnes 

(capacity)

Media owners 

(total capacity of all vehicles of 

the same vehicle type used to 

deliver the printed products).

printed_product_

advertising_ratio

Dimensionles

s
See previous step.

Data levels - EF_transportationmanufacturing to storage and EF_transportationstorage to 

POS/readers
  

Level Method Notes

0
Average overhead in 

the absence of data

As per a usual low materiality on this topic, in the 

absence of data, the full formulae may be replaced by 

an overhead estimation based on market data. 

1
Global average vehicle 

type1

Global company average vehicle type allowing to 

select from reference databases (all countries).

2
Regional average 

vehicle type1

Company regional average vehicle type allowing to 

select from reference databases.

3 N/A

4
Supplier-specific 

emission factor

Supplier provided emission factor. Such figures should 

follow the GHG Protocol Product Standard (incl. 3rd 

party verification).

1 ‘Vehicle’ refers not only to land-based delivery methods.

Required inputs and data levels (2/2)
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Print > Distribution > Ad Creative Delivery > Storage & Delivery

Example default and EFs

Name Unit Value Source

trip_distance

manufacturing to 

storage

Kilometres (km) 200

See GMSF Print 

Emissions Data 

Sources

EF_transportation 

manufacturing to 

storage

kgCO2e / t.km 7.92E-01

EF_transportation 

storage to POS

kgCO2e / 

vehicle.km
2.56E-01

Example inputs

Variable Unit Value

Circulation Integer (Dimensionless) 105,000

Type of material / Printed paper

Ad insertion format Number (Dimensionless) ½ page

Number of printed pages of print 

product
Integer (Dimensionless) 48 PP

Surface of printed product Square metre (sqm)
24 A4-sized leaves (0.06237 

sqm/leaf) = 1.497 sqm

Grams per square metre
Grams per square metre 

(g/sqm)
150

total_distance

Storage to POS
Kilometres (km)

50 km for 100 vehicles

= 5000 km

total_vehicle_capacity

Storage to POS
Tonnes (capacity)

100 vehicles of 1-tonne 

capacity = 100 tonnes

Location Country UK

Calculation example (1/2)

24

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx


GLOBAL MEDIA SUSTAINABILITY FRAMEWORK PRINT IMPLEMENTATION GUIDE

Print > Distribution > Ad Creative Delivery > Storage & Delivery

total_mass_carried = circulation_UK * surface * grams_per_square_metres = 105,000 circulation * 1.497sqm * (150 g/sqm / 10^6) =  23.58 tonnes

printed_product_advertising_ratio = insertion_page_equivalent / number_printed_Number of printed pages of print product_printed_product = 0.5 / 48 = 0.0104

vehicle_apportionment_factor = total_mass_carried / total_vehicles_capacity (per vehicle type) = 23.58 / 100 = 23.6%

Physical_Print_transportation_emissions (manufacturing to storage)  

=  total_mass_transported * average_trip_to_storage * printed_product_advertising_ratio * EF_transportation (manufacturing to storage)

= 23.58 tonnes  * 200 km * 0.0104 * 0.792 kgCO2e / t.km = 38.9 kg CO2e (manufacturing to storage)

Physical_Print_transportation_emissions (storage to POS) 

= printed_product_advertising_ratio * vehicle_apportionment_factor (%) * total_distance_storage_to_POS (km) * EF_vehicle (storage to POS) 

= 0.0104 * 0.236 * 5000 km * 0.256 kgCO2e / km = 3.1 kgCO2e (storage to POS)

Calculation example (2/2)
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Included in workflow boundaries with guidance provided

Excluded from workflow boundaries

Print: Channel Emissions Workflow

Print (including Publications & Direct Mail)            

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance
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Print > Consumption > Disposal & End-of-Life > Sold Products

Step context

The end of life of sold print products refers to the stage after the item has been purchased and read by the end user, when it enters its disposal or recovery 

pathway. At that point, the product may be kept, reused, recycled, composted, or discarded, depending on local waste practices and the material composition 

of the publication. This should be distinguished from unsold point-of-sale materials, which follow separate return, redistribution, or recycling routes.

Processing types

Different end-of-life routes are generally reflected in environmental datasets and may vary by country. Typical processing routes include:

• Recycling: collection, sorting, transport, and recycling of paper and other recoverable materials.

• Incineration: thermal treatment of waste, with or without energy recovery.

• Landfill: final disposal of waste without material recovery.

Benefits captured:

The suggested model uses average country-level end-of-life rates to reflect the distribution of these treatment routes in practice. This keeps the end-of-life 

calculation simple while still capturing the effect of national waste-management performance.

Note that the environmental benefits associated with recycling are only captured here to a limited extent, through end-of-life factors that are lower than the 

average treatment route; however, the main lifecycle benefit of using recycled materials is already accounted for upstream in the manufacturing emission 

factors.
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Print > Consumption > Disposal & End-of-Life > Sold Products

Operational formula (1/2)

1 The material_split parameter breaks down the format into its component materials by mass, especially for multi-material formats. For mono-material products such as standard paper publications, 

the split is 100% paper. 
2 Emission factors for the same materials may vary by geographical region.

Legend:

• required inputs

• default values 

• emission factors

Intermediate calculation (composite EF):  

EF_eol_composite disposal and end-of-life, physical Print, country (kgCO2e / kg of final product) =

෍

𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠

material_split1
printed product (%)

x EF_eol_material material, eol process, country
2 
(kgCO2e / kg)
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Print > Consumption > Disposal & End-of-Life > Sold Products

Operational formula (2/2)

3 The circulation distributed to readers, which is the number of print copies that reach end users and therefore enter the use phase, as distinct from unsold copies or point-of-sale remnants returned.
4 The total_material_surface parameter refers to the total physical surface area of material needed for the printed product, i.e., the sum of the actual physical “leaves” considered as material 

support, usually simply half the number of printed Number of printed pages of print product (PP) according to pagination (e.g. 48 Number of printed pages of print product printed on 24 paper 

leaves). Grams per square metre (gsm) is an important parameter to convert surface into weight. 
5 See Physical production step intermediate calculations. Advertising ratio allocates to total footprint of the printed product in proportion to the advertising space.
6 See above intermediate calculation.

Emissions associated with the end-of-life treatment of material waste generated during the production process (not accounted for in the above calculation) is neglected due to low materiality. 

Step calculation:  

Disposal and end-of-life Print, end-of-life sold product =

distributed_circulation3
printed product, country

 (dimensionless)

x total_material_surface4 printed_product (sqm)

x grams_per_square_metre4
 printed product, material  (g / sqm) / 1000 (conversion to kg)

x printed_product_advertising_ratio5
 manufacturing, physical Print

x EF_eol_composite6
disposal and end-of-life, physical Print, country(kgCO2e / kg of final product)

Legend:

• required inputs

• default values 

• emission factors
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Print > Consumption > Disposal & End-of-Life > Sold Products

Circulation is a straightforward input, which should be specific to the campaign.

Regarding recycling, level 0 default considers a geographical average when available, unless a specific rate is specified (level 1 and above). All data levels are 
valid for GMSF implementation. Organisations may use Level 0 defaults where appropriate to their circumstances.

Data levels - EF_eol_materialcountry

Level Method Notes

0

Default end-of-life 

processing without 

recycling

In the absence of data, default assumption should 

consider a geographical average rate of recycling 

per material, when available.

1
Global average 

breakdown

Emission factors used should reflect global company 

average breakdown of waste streams (all countries).

2
Regional average 

breakdown

Emission factors used should reflect regional 

company average breakdown of waste streams.

3 N/A

4 Verified closed-loop

Emission factors based on a contractually 

established and independently verified recovery or 

takeback scheme, where the end-of-life pathway is 

known and traceable. This represents the highest 

confidence level, though closed-loop systems of this 

kind remain uncommon at commercial scale and 

require significant supply chain coordination to 

implement.

Required Inputs

Variable Unit Source (TBC)

distributed_circulationprinted product, 

country

Integer 

(Dimensionless)

Post-Campaign Report 

and estimate from media 

owners

total_material_surface printed_product

Square metre 

(sqm)
Media Owners

grams_per_square_metreformat, 

material (gsm)

material_split (%)

Grams per square 

metre (g / sqm)

and split

Media Owners

printed_product_

advertising_ratio
Dimensionless See previous step.
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Print > Consumption > Disposal & End-of-Life > Sold Products

Conversion factors and example EFs

Variable Unit Value Source

Production loss 

ratio
/

1.1 
(e.g. 10% 

loss)

See GMSF Print 

Emissions Data Sources

EF paper end-of-life, 

incineration with 

energy recovery

kgCO2e / kg 4.69E-3

Market Paper and 

board: paper, 

Incineration with 

energy recovery, 

DEFRA, 2025

EF_eol_composite = sum( material_split * EF_eol_material) = 100% (monomaterial) x 4.69E-3 kgCO2e/kg = 4.69E-3 kgCO2e/ kg of final product 

printed_product_advertising_ratio = insertion_page_equivalent / number_printed_Number of printed pages of print product_printed_product = 0.5 / 48 = 0.0104

Physical_Print_EOL_sold_products_emissions 

= distributed_circulation_UK * surface * grams_per_square_metres * printed_product_advertising_ratio * production_loss_ratio * EF_eol_composite 

= 90% of 105,000 placements * 1.497 sqm * (150 g/sqm / 1,000) *  0.0104 * 1.1 loss ratio * 4.69E-3 kgCO2e/kg of final product = 1.1 kg CO2e

Example inputs

Variable Unit Value

Distributed circulation Integer (Dimensionless) 90% of 105,000

Type of material / Printed paper

Ad insertion format Number (Dimensionless) ½ page

Number of printed pages of 

print product
Integer (Dimensionless) 48 PP

Surface of printed product Square metre (sqm)
24 A4-sized leaves (0,06237 

sqm / leaf) = 1.497 sqm

Grams per square metre Grams per square metre (g/sqm) 150

Location Country UK

Calculation example
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Print > Consumption > Disposal & End-of-Life > Unsold Products

Step context

This step covers printed products that are manufactured and distributed but remain unsold or undistributed, such as returned magazines, unsold newspapers, 

excess catalogues or undelivered direct-mail stock. Unlike sold products, these items require an additional reverse-logistics leg before final treatment, so the 

framework separates return transport from end-of-life processing.

The activity driver is the quantity of unsold products, which may be measured directly or estimated using an unsold ratio applied to total circulation. End-of-

life should follow the same cut-off logic used elsewhere in the framework: the first life of the printed product bears the impacts of collecting and treating the 

waste it generates, while benefits or burdens of future recycled content are allocated to the next product’s life.

Industry experts assessed this activity as not material to an overall campaign and therefore estimated as an overhead value from this version of the 

GMSF, pending data indicating otherwise.

Points of sale

Unsold

products

waste

treatment

Previous steps until points of sale
Transportation of unsold products from

points of sale (POS) to waste treatment
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Print > Consumption > Disposal & End-of-Life > Unsold Products

Legend:

• required inputs

• default values 

• emission factors

Step calculation:

Disposal and end-of-life Print, end-of-life unsold product =

(Ad Creative Delivery Print, Delivery, storage to POS

+ Disposal and end-of-life Print, end-of-life sold product)
1 

x unsold_products_overhead2 (dimensionless)

Unsold print products are estimated through an overhead ratio only. At this stage, the associated transport of unsold products is assumed to be immaterial, as it is already covered within 

delivery calculations for dedicated fleets (same vehicles collecting unsold products) or remains low relative to total emissions for shared logistics. 

End-of-life treatment is also kept simple: while recycling rates may be higher in some markets, the resulting impact is considered limited in V1 and is therefore captured through the overhead 

rather than modeled separately. This should be revisited in version 2.0 if more detailed data on unsold volumes, transport, or recycling rates become available.

1 Previous steps calculation regarding, excluding physical production and manufacturing to storage steps which already accounts for all printed products (including unsold).
2 A typical overhead ratio.
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Print > Consumption > Disposal & End-of-Life > Unsold Products

Data levels and required inputs

The concept of Data Levels is not applicable at this step, as the estimate is based on a simple overhead approach rather than a data-level-specific 

calculation.
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Print > Consumption > Disposal & End-of-Life > Unsold Products

Calculation example

Conversion factors and example EFs

Variable Unit Value Source

unsold_products_overhead / 0.111
See GMSF Print Emissions 

Data Sources

Physical_Print_EOL_unsold_products_emissions 

= (Distribution_Delivery_manufacturing to storage + Distribution_Delivery_storage to POS/readers

+ Consumption end-of-life sold product) * unsold_products_overhead

= (1,400 + 1,100) * 0.111

= 277.5 kg CO2e

Example inputs

Variable Unit Value

Distribution_Deliveryphysical Print, storage to POS/readers kgCO2e

1,400 (for 

the whole 

campaign)

Consumption end-of-life sold product, physical Print kgCO2e

1,100 (for 

the whole 

campaign)
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Included in workflow boundaries with guidance provided

Excluded from workflow boundaries

Print: Channel Emissions Workflow

Print (including Publications & Direct Mail)            

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance
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Print > Corporate Overhead Emissions
Step context

37

Corporate overhead emissions are:

• Emissions caused by processes that are not already captured in the unit process formulae.

• Generally organised into ‘fixed’ and ‘dedicated’ (that can vary by client and ad campaign).

Methodology:

Subtract all emissions that would be reported under the GMSF formulae from the overall Corporate Overhead emissions to estimate the total annual corporate 

overhead emissions (TCOE). The expectation is that all scope 1 and 2 emissions (e.g., associated with office buildings) and all the relevant scope 3 emissions 

(e.g., business travel, purchased goods and services for marketing/administration) will be included and accurate.

Allocate the TCOE using one of the following approaches, depending on what data is available and appropriate to the organisation's circumstances:

a. By labour (e.g., person-hours worked; FTE) so there is a kg CO2e/person-hour figure; or

b. By revenue, so there is a kg CO2e/$ figure

c. By output (e.g., kg CO2e/1000 impressions)

Estimate either corporate overhead per ad campaign by labour or revenue or output including both the fixed and the dedicated types of resources.

Estimate the corporate overhead emissions by multiplying the figures from steps 2 and 3.

For further information and background on the challenges of Corporate Overhead methodologies, please see the GMSF Playbook. Organisations are not required 

to disclose enterprise-level revenue, turnover, or cost data to external parties in order to implement the Corporate Overhead Emissions methodology. These 

calculations should be performed internally by each organisation using their own financial and emissions data. The result may be shared with clients or buyers, 

but the underlying financial metrics and allocation factors need not be disclosed.

https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Playbook_v1.3.pdf
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For each entity of the ad value chain in a given GHG reporting year:

Enterprise GHG inventory (kg CO2e) - GMSF emissions reported via formulae (kgCO2e) = Total Corporate Overhead emissions (TCOE) (kg CO2e)

Allocate by revenue, FTE or impressions to create emission factor (EF) – in the most common case by revenue:

TCOE-EF = TCOE/revenue for GHG reporting year (kg CO2e/$)

Multiply TCOE-EF by the invoiced value for the ad campaign being estimated (Campaign Corporate Overhead emissions, CCOE):

CCOE (kg CO2e) = TCOE-EF (kg CO2e/$) * campaign invoice ($)

Legend:

• required inputs

• emission factors

Operational formula

Print > Corporate Overhead Emissions
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Required inputs and data levels

Print > Corporate Overhead Emissions

39

Required inputs

For a specific entity of an ad campaign value chain, do you have:

A
Enterprise emissions inventory, including AI emissions (third-party 

verified).

B
Total of all emissions reported elsewhere in the GMSF (credible & 

documented).

C

The TCOE unitised by enterprise revenue, enterprise FTE, or 

output unit (credible & documented).

D

The corresponding figure of revenue, FTE, or output unit for the 

specific activity for the ad campaign emissions being estimated 

(credible & documented).

Data levels

Level Method

0
If only D is available (or is estimated) a revenue, FTE and 

output unit EF will be provided by the GMSF.

1

If there are GMSF default values for C by the type of 

enterprise and activity as well as geography, use those 

emission factors.

2

If only A and D are available, use standard overhead % 

provided by the GMSF to estimate TCOE which is unitised by 

revenue (or FTE, output) to estimate C. 

3
If A, B, and C are available but D is only approximately 

estimated. 

4 If YES to all.

Note: to facilitate the estimation of the emissions captured elsewhere in the GMSF (input B), please see the corporate overhead emissions by scope guidance which 

is ordered by emission scope 1, 2 and 3 to indicate which emissions categories are most likely to be included in the overhead estimate and which are likely already 

captured elsewhere by the GMSF.

A greyed-out box denotes an area of the GMSF under current development.

https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Corporate_overhead_emissions_guidance_by_scope_v1.3.xlsx
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Calculation example

Values are illustrative only, and this example represents Level 4 Data. Please refer to the GMSF Print Emissions Data Sources for latest reference on values and sources.

Print > Corporate Overhead Emissions

40

For a given organisation in a GHG reporting year:

Total enterprise GHG inventory = 10,000 kg CO2e

GMSF-reported emissions = 8,000 kg CO2e

Total Corporate Overhead Emissions (TCOE) = 2,000 kg CO2e

If allocating by output (e.g., 1,000,000 impressions delivered in the year):

TCOE EF = 2,000 kg CO2e / 1,000,000 impressions = 0.002 kg CO2e per 1,000 impressions

For the campaign being estimated (50,000 impressions):

CCOE = 0.002 kg CO2e/1,000 impressions × 50 = 0.1 kg CO2e

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
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Data Uncertainty

41

As noted in the playbook, the assessment and communication of Data Uncertainty is an important last step in the GMSF process.

Assessing uncertainty is a key principle in carbon accounting and is important in the GMSF context for several reasons: 

• It encourages practitioners to use the most accurate data available.

• It provides a roadmap for better data development.

• It provides context for users of GMSF based estimates.

The uncertainty assessment in GMSF v1.3 is designed to be as simple as possible to implement by relying only on the percentage of Level 0 and Level 
1 approaches used in the calculation. The overall level of uncertainty is simply based on that percentage as noted below.

For more information on Data Uncertainty, including context and challenges, please see the GMSF Playbook.

Lower level of 

accuracy
< 30% use of Level 0 + Level 1 approaches

Increased level of 

accuracy 
between 30% and 60% use of Level 0 + Level 1 approaches

Higher level of 

accuracy
> 60% use of Level 0 + Level 1 approaches

Uncertainty Level (UL) = (Count of all level 0, 1)/(Total Count)

UL = % of all data estimates using level 0 or level 1 

for a specific channel

https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Playbook_v1.3.pdf
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For a Print campaign for the launch of Product X, the following data levels were used, depending on the available data:

Uncertainty Level = 12/15 = 80% High uncertainty (as > 60%)

Values are illustrative only.

Level
Number of times used within 

Channel Workflow

0 9

1 3

2 2

3 0

4 1

Calculation example

Data Uncertainty

42
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Associated GMSF resources

Associated GMSF resources

GMSF Print 

Emissions Data 

Sources

GMSF Print

Emissions Data 

Request Form
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https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Print_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_OOHEmissionsFactors-2.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_OOHDataRequestForm-1.xlsx
https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Print_Data_Request_Form_v1.3-1.xlsx
https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Print_Data_Request_Form_v1.3-1.xlsx
https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Print_Data_Request_Form_v1.3-1.xlsx
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Other industry resources

Other industry resources

Includes case studies, paper, 

mail and recycling statistics, 

and tips for reducing 

environmental impact. 
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support@adnetzero.com

Ad Net Zero Compliance Statement
Ad Net Zero is an advertising industry climate action plan to decarbonise emissions in ad development, production, and media placement, and accurately 

promote more sustainable products, services and behaviours

It represents the interests of the advertising industry. It acts as a forum for legitimate contacts between supporters of the advertising industry. It is the 

policy of Ad Net Zero that it will not be used by any company, industry grouping or individuals to further any anti-competitive or collusive conduct, or to 

engage in other activities that could violate any antitrust or competition law, regulation, rules or directives of any country, or otherwise impair full and fair 

competition.

Supporters acknowledge that being a supporter of Ad Net Zero is subject to the competition law rules and they agree to comply fully with those laws. 

Supporters agree that they will not use Ad Net Zero, directly or indirectly, (a) to reach or attempt to reach agreements or understandings with one or more of 

their competitors; (b) to obtain or attempt to obtain, or exchange or attempt to exchange, confidential or proprietary information regarding any other 

company other than in the context of a bona fide business; (c) to further any anti-competitive or collusive conduct; or (d) to engage in other activities that 

could violate any antitrust or competition law, regulation, rules or directives of any country or otherwise impair full and fair competition. 

Organisations are not precluded from using competing, alternative, or supplementary sustainability calculation frameworks or methodologies in addition to or 

instead of the GMSF. Use of the GMSF does not require exclusive adoption. Use of simplified default approaches should be a fallback, where primary data is 

unavailable or prohibitively difficult to obtain, not a preferred methodology.

The GMSF is designed to be scalable and accessible to organisations of varying sizes and capabilities. Organisations with limited resources may adopt 

simplified approaches using Level 0 data or select elements of the Framework. No organisation should be disadvantaged in the market for choosing to 

implement the GMSF in a simplified manner.

Organisations participating in GMSF development or data contribution processes do so under confidentiality protections. 
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   ∑  m a t e r i a l s      material_split1   p rinted product  ( % )                              x EF_ material_production2material, c ountry  raw material   (kgCO2e / kg  of raw material )    +  upstream_distance material  (km) x EF_u pstream_transport ation3 material , vehicle type ( kg   CO 2 e  /  kg of raw material.km) )


  production_loss_ratio8 printed product, material   ( dimensionless )  


    ( EF_physical_ print _composite 9 manufacturing,  physical   Print ,  country


  EF_u pstream_transport material , vehicle type 


  production_loss_ratio     ∗  


  x  ∑  v e h i c l e   t y p e      vehicle_apportionment_factor4vehicle t ype  ( % )    x  total_ distance 5storage  to POS/readers,  vehicle type, c ountry  (km)    x EF_transportation vehicle  type, storage to POS/readers  (kgCO2e / vehicle.km)


  vehicle_apportionment_factor4vehicle t ype  


  vehicle type,


  vehicle type,


   ∑  m a t e r i a l s      material_split1p rinted product  ( % )                              x   EF_eol_material  material, eol process, c ountry2  (kgCO2e / kg)

