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

This document includes specific guidance for the Digital channel, including display, short-form video, search, and social media advertising. 

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 has been developed and refined 

based on lessons learned from IAB Europe’s Methodology & Framework working group, which involved many Digital stakeholders (see the following page), ensuring the workflow 

reflects current best practices.
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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? 
In 2025, with the support of Ad Net Zero, IAB Europe’s Methodology & Framework Working Group analysed the first version of the Global Media Sustainability Framework and 

identified areas for improvement - sections where methodological adjustments and additional guidance and/or data were required to meet the objectives and design principles of 

the standard. This group compiled a proposal for the digital data guidance over the course of several months. Ad tech, publisher, agency, and sustainability solution vendors 

developed the updated methodology with assistance from subject matter experts. IAB Europe worked closely with Ad Net Zero throughout this process and presented a first draft of 

the Working Group’s proposals to the GMSF and Ad Net Zero communities.

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 was disclosed. Individual participants did not have access to each other's data contributions, 

and no individual company information influenced the final factors.  Feedback was collected, during which the Methodology & Framework Working Group split into sub-groups to 

tackle questions relating to data centres, the programmatic supply chain, ad payloads, and view time in more detail. An anonymised version of the feedback from the GMSF and Ad 

Net Zero community was reviewed carefully by the Methodology & Framework Working Group, alongside suggestions for data points required to facilitate application of the 

methodology.

Organisations involved in IAB Europe working group



GLOBAL MEDIA SUSTAINABILITY FRAMEWORK OOH IMPLEMENTATION GUIDE

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.

• Default values and technical benchmarks provided in this guide (such as server factors, call factors, RTB sizes) are for emissions calculation purposes only and must 

not be used as a basis for coordinating or aligning commercial or operational practices among market participants.

This Implementation Guide provides methodologies for calculating digital 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.

Important notice for users
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Excluded from workflow boundaries

Included in workflow boundaries with guidance provided

Covered in Corporate Overhead Emissions for ease of implementation

Digital: Channel Emissions Workflow

Digital: (including Display and Video)

Creation Distribution Consumption

Asset 

Production

Asset 

Manipulation
Digital Ad Display 1

Ad Creative 

Delivery

Asset Generation

Ad Inventory Selection

Post-Production 

Storage 2

Corporate Overhead Emissions of companies in the value chain 4

Targeting 3
Media Buying: Direct, 

Programmatic, & Platforms

Transfer: Data Centres 

& Networks
Device Usage

Embodied Emissions of 

Device

Placeholder with guidance to be created in future version
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Digital Channel Emissions Workflow footnotes
1 Digital Ad Display includes devices that can show Digital advertising such as mobiles, laptops, desktops, TVs.

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
 Targeting is currently a placeholder (see page 11 for further information).

4 Corporate Overhead Emissions should cover emissions from the Asset Generation step, as well as overhead functions not allocated to specific campaigns. Other non-channel-specific 

corporate overhead activities include marketing/sales, client support teams, HR, legal, accounting, business travel, and product development, which is particularly important in the AI 

era.

https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Playbook_v1.3.pdf
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How are we improving the methodology?
Carbon.json

Carbon.json is a proposed specification for the voluntary provision of machine-readable emissions intensity data by digital advertising systems. It has been developed by the IAB 

Europe Methodology & Framework Working Group with the support of Ad Net Zero and with the express purpose of improving how digital ad emissions are estimated using the 

GMSF.

The specification is intended to help companies understand infrastructure emissions intensity in a more consistent and comparable way, so that this information can be used to 

inform campaign-level, and path-level, emissions calculations by stakeholders across the digital advertising ecosystem. It is currently open for public comment, more information 

can be found here.

As carbon.json is under industry review, it hasn’t currently been considered in the formulae and data levels in this version of the GMSF.

How are we dealing with AI-related activities?
Operational impact

Advancements in artificial intelligence and adjacent technologies hold profound potential to transform digital advertising workflows. The scope of impact is wide: use cases range 

from improving contextual classification tasks and audience segmentation to highly dynamic creative generation and agentic media buying. As these applications of AI gain 

traction within the digital ad ecosystem, Ad Net Zero and IAB Europe are exploring ways to account for their carbon footprint either within the scope of the current digital 

channel workflow or through new, specialised workflows. AI activities including those related to product development and model training, which are not captured elsewhere in 

the GMSF are addressed by the Corporate Overhead Emissions methodology.

Transparency

As with the rest of the Global Media Sustainability Framework, the availability of primary information on the greenhouse gas impact of training and running AI models is key to 

robustly estimating the emissions of the ad operations that integrate them. While third-party emissions models can be a useful stop-gap today, future versions of the GMSF will 

prioritise actuals (such as the data that ad systems will be able to provide via carbon.json) over reliance on standard models and proxies.

https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
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Digital
Including display and short-form video content including that 

streamed on a variety of devices
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Excluded from workflow boundaries

Included in workflow boundaries with guidance provided

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance

Placeholder with guidance to be created in future version

Digital: Channel Emissions Workflow

Digital: (including Display and Video)

Creation Distribution Consumption

Asset 

Production

Asset 

Manipulation
Digital Ad Display 1

Ad Creative 

Delivery

Asset Generation

Ad Inventory Selection

Post-Production 

Storage 2

Corporate Overhead Emissions of companies in the value chain 4

Targeting 3
Media Buying: Direct, 

Programmatic, & Platforms

Transfer: Data Centres 

& Networks
Device Usage

Embodied Emissions of 

Device
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Digital > Creation > Asset Manipulation > Asset Generation

Asset Generation refers to the changes made to advertising copy once the master version has already been produced, including dynamic creative optimisation and AI-enabled 
personalisation. Organisations may allocate Asset Generation emissions either to individual campaigns or to corporate overhead, depending on their business model and data 
capabilities. For those choosing to allocate to corporate overhead for ease of implementation, the Corporate Overhead approach is provided. Organisations that invest in efficient, 
low-emission asset generation technology are encouraged to calculate and report these benefits at the campaign level where feasible, as this supports innovation in sustainable 
practices.

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

Within Corporate Overhead Emissions

10
10
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Excluded from workflow boundaries

Included in workflow boundaries with guidance provided

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance

Placeholder with guidance to be created in future version

Digital: Channel Emissions Workflow

Digital: (including Display and Video)

Creation Distribution Consumption

Asset 

Production

Asset 

Manipulation
Digital Ad Display 1

Ad Creative 

Delivery

Asset Generation

Ad Inventory Selection

Post-Production 

Storage 2

Corporate Overhead Emissions of companies in the value chain 4

Targeting 3
Media Buying: Direct, 

Programmatic, & Platforms

Transfer: Data Centres 

& Networks
Device Usage

Embodied Emissions of 

Device
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Digital > Distribution > Ad Inventory Selection > Targeting

A placeholder remains for activities related to targeting; this is meant to cover emissions across the data lifecycle and the impact of data vendors. The 

current methodology models data-related decisioning and this activity sits within the scope of the carbon.json specification but there are still gaps in terms 

of modelling the full lifecycle emissions of data.

Placeholder

12
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Digital > Distribution > Ad Inventory Selection > Media Buying

Step context

The selection stage accounts for the activity required to buy and sell digital ad inventory, including real-time bidding and other business logic - it is the hardest stage to model in 

the lifecycle of the digital ad due to supply chain complexity. The proposed methodology accounts for server processing (compute) and transfer of RTB requests and responses 

(networking). Direct sale is modelled as programmatic unless the inventory is dedicated solely to fulfilling direct demand and the usual auctioning stack is not activated. 

Assumptions have been integrated to adapt the methodology for end-to-end platforms (e.g. social) in the absence of information on internal auctioning and business logic.
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Legend:

• required inputs

• default values available

• emission factors

Operational formulae

Digital > Distribution > Ad Inventory Selection > Media Buying

For each group of impressions bought from a media owner with a given ads file in a given country, apply for each media owner:

Ad Inventory Selection Data centres, Use phase Emissions =

Impressions × Number of Activated Servers × Data centres Use phase Intensity (kWh / ad opportunity)

× (Share servers local (%) × Local Grid Intensity (kgCO2e / kWh) + Share servers abroad (%) × Foreign Grid Intensity (kgCO2e / kWh)) 

Ad Inventory Selection Data centres, Embodied emissions = 

Impressions × Number of Activated Servers × Data centres Embodied Intensity (kgCO2e / ad opportunity)

Ad Inventory SelectionNetworks, Use phase Emissions = 

Impressions × Number of Calls × RTB Payload (MB) × Networks Use phase Intensity1 (kWh / MB)

× (Share networks local (%) × Local Grid Intensity (kgCO2e / kWh) + Share networks abroad (%) × Foreign Grid Intensity (kgCO2e / kWh))

Ad Inventory SelectionNetworks, Embodied emissions = 

Impressions × Number of Calls × RTB Payload (MB) × Networks Embodied Intensity1 (kgCO2e / MB)

Where:

Number of Activated Servers = Ads Lines × Server Factor

Number of Calls = Ads Lines × Call Factor

1 Fixed networks considered for the Ad Inventory Selection step. Assuming the use of the simplified network model. 
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Required inputs, default values and conversion factors 

Digital > Distribution > Ad Inventory Selection > Media Buying

*Please refer to the GMSF Digital Emissions Data Sources for the latest reference on values and sources. Specific values in this example may not match the GMSF Digital Emissions 

Data Sources because these values will be periodically updated. 

Base inputs

Variable Unit Source

Impressions Integer

Media buy data.

Location Country

Ads lines Integer
Media buy data, default 

available.

Conversion factors and default values

Variable Unit Value Source

Server lifetime emissions
kg CO2e per 

supply chain node

Estimated using the methodology for Data Centre Processing 

page 18.

Use phase network energy 

consumption
kWh per KB

Fixed network assumption for RTB calls. Refer to GMSF Digital 

Emissions Data Sources.

Network embodied 

emissions
Local Order of magnitude adjusted.

Number of RTB calls per 

ads line
Integer

Refer to the methodology on the Active Paths level 0/1 page 

16. Different figures for display and video ad slots.Number of activated 

servers per ads line
Integer

Local intensity kg CO2e per kWh
Refer to the Grid Emissions Factors calculation in GMSF Digital 

Emissions Data Sources.

Foreign intensity kg CO2e per kWh
Refer to the Foreign Server Emission Factors calculation in GMSF 

Digital Emissions Data Sources.

Average RTB Payload KB Chartboost, provided through Ad Net Zero feedback.

Active paths

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
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Active paths

For the level 0/1 methodology on active paths, the relevant Methodology & Framework sub-

group utilised aggregate data to develop a simple and practical approach that improves upon 

previous models of the programmatic supply chain by using more representative assumptions. 

For example, the size of the average RTB call was reduced by an order of magnitude (where 

previously a figure representing the average HTTP request was used) and a bid rate was 

introduced (where previously all bid requests were assumed to return a bid). Combining 

aggregated supply chain data on depth (hops) with aggregated ad tech data (throttling, bid 

rate) yielded the server factor and call factor, which can be multiplied with the number of 

ads.txt lines to estimate the number of activated servers and of RTB calls 

(requests/responses) respectively.

For the level 0 method, to be used in instances where no ads.txt file is present, discussion 

with subject matter experts suggested a conservative value of 1,000 ads.txt lines as a 

default, which replaces the 3,000 ads.txt lines from GMSF v1.2. This value is being suggested 

based on Q3 values for line count based on a data set of ads.txt files from 460,720 

domains. To reiterate this default should not be used where ads.txt files and domain data is 

available. It was noted that in certain regions where ads.txt adoption is less common the 

level 0/1 methods may be difficult to apply. The Methodology & Framework Working Group 

acknowledges that the number of ads.txt lines is an imperfect proxy of programmatic supply 

chain. 

The technical parameters provided above are derived from independently aggregated and 

anonymised industry data and are provided solely for the purpose of emissions calculation 

accuracy.

All data levels are valid for GMSF implementation. Organisations may select the Level 0 

methodology when appropriate to their circumstances.

Digital > Distribution > Ad Inventory Selection > Media Buying

Results

Format Server factor Call factor

Display 1.412 1.464

Video 1.316 1.334

Default values
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Active paths

Required inputs – assumptions for end-to-end platforms and direct buy

The Methodology & Framework Working Group notes that it is harder to accurately estimate emissions associated with selection on end-to-end platforms (or ‘walled gardens’) 

using a bottom-up approach as less information is available. As such, in line with other digital ad emission frameworks and the previous version of the GMSF digital 

methodology, it proposes a different set of assumptions to adapt the methodology for campaigns run through end-to-end platforms (e.g. social). 

Specifically: 

• The number of activated servers is assumed to be 500

• The networking emissions are negligible when operations occur within a single server location

• The number of calls is assumed to be 0

Direct buys should only be accounted for separately in cases where direct deals do not compete with programmatic, and the following assumptions apply: 

• Number of activated servers = 2 

• Number of calls = 4 

Digital > Distribution > Ad Inventory Selection > Media Buying
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Required inputs and data levels

Digital > Distribution > Ad Inventory Selection > Media Buying

Data Levels - Data levels - Programmatic activity (Number of Activated Servers and 

Number of Calls incl. ads.txt lines input) 

Level Method Notes

0 Default value For cases where no ads.txt is available.

1 Ads.txt
Based on ads length as a proxy and standard data on supply 

chain depth.

2 Contributed data

Based on publishers, SSPs and DSPs sharing aggregate data 

on volumes of bidding activity for each partner they work 

with.

3 Contributed data by geo Further disaggregated by geo.

4
Monthly, placement-level 

contributed data by geo
Further disaggregated by using monthly data.

Data centre processing

Data levels - Data centres Use phase Intensity and Data centres Embodied Intensity 

(per impression)

Level Method Notes

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

emissions factor can be used.

1 Default value Based on lifecycle assessment of VMs and assumptions.

2
Allocation from global 

data

Based on contributed data on the impact of server 

operations, allocated to the impression level from global, 

regional, or data centre level.

3 N/A

4
Campaign specific 

data
Based on contributed data at a campaign level.

There are two things that need to be estimated in the Ad Inventory Selection stage: the volume of programmatic activity and the intensity of server operations. Currently, the 

calculations rely on ads as a proxy and LCA data layered with assumptions respectively. Following this proposal, the Methodology and Framework Working Group will focus on facilitating 

higher level calculations based on contributed data.
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For the level 0 default on server processing intensity, the relevant 

Methodology & Framework sub-group evaluated an approach based on 

time allocation from LCA data and assumptions around virtualisation, 

drawing from the Digital Carbon Footprint Framework. The sub-group 

proposed using figures from a lifecycle assessment of virtual machines 

for homogeneity (avoiding an additional assumption on VMs per 

physical machine) and suggested the VM configuration most 

representative, given the set of assumptions and based on feedback 

from subject matter experts. Organisations may use the Level 0 

default as appropriate to their individual circumstances. All data 

levels are valid for emissions estimation.

Digital > Distribution > Ad Inventory Selection > Media Buying 

*Please refer to the GMSF Digital Emissions Data Sources for the latest reference on values and sources.

Assumptions

Variable Unit Value Notes Source

Electricity consumption 

of VM
kWh per year 55.

VM Configuration 1:1 vCPU, 4 GB 

dedicated RAM, 5 years lifespan.

ADEME, Base Empreinte 

[French LCA Database] 

(NegaOctet v1.5).Embodied emissions of 

VM

kg CO2e per 

year
23.79

Processing time Ms 100
Used to allocate server emissions 

to processing of an ad opportunity.

Clearcode, provided 

through ANZ feedback.

Overhead factor (dimensionless) 1.25

Buffer to account for other 

processing tasks, increase 

conservativeness.

RTB House, provided 

through Ad Net Zero 

feedback.

Share of servers in local 

geo
(dimensionless) 0.5

Share of servers assumed to be in 

the same country as the user. Digital Carbon Footprint 

framework by SRI x 

Alliance Digitale.Share of servers abroad (dimensionless) 0.5
Share of servers assumed to be 

abroad.

Average PUE (dimensionless) 1.56 Applied as factor to use-phase. Uptime Institute.

Local grid intensity
kg CO2e per 

kWh

Refer to the ‘Grid Emissions Factors’ calculation in GMSF Digital Emissions 

Data Sources.

Foreign grid intensity
kg CO2e per 

kWh

Refer to the ‘Foreign Server Emission Factors’ calculation in GMSF Digital 

Emissions Data Sources.

Results

Use phase server 

energy incl. PUE & 

overhead

kWh per ad 

opportunity
3.41E-07

Based on the assumptions above, to be combined with grid 

intensities.

Server embodied 

emissions

Kg CO2e per ad 

opportunity
1.50E-08 Based on the assumptions above.

Data centre processing
Required inputs, default values and 

conversion factors

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
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In this example, the methodology is used to estimate the impact of Selection for programmatically-traded display ads on a German publisher using the level 1 Activity 

methodology. The local grid intensity for Germany is sourced from the reference database and the foreign grid intensity for Europe is sourced from the model at the end 

of this document. The level 1 Activity methodology uses ads lines as a proxy.

Digital > Distribution > Ad Inventory Selection > Media Buying

Number of Activated Servers=Ads Lines×Display Server Factor

=150×1.412=211.8

Number of Calls=Ads Lines×Display Call Factor

=150×1.464=219.6

Server Use−phase Emissions=Impressions×Number of Activated Servers×Server Use phase Intensity×(0.5×Local Grid Intensity+0.5×Foreign GridIntensity)

=100,000×211.8×3.41×10−7×(0.5×0.344+0.5×0.25)

=2.144 kg CO2e

Server Embodied Emissions=Impressions×Number of Activated Servers×Server Embodied Intensity=100,000×211.8×1.50×10−8=0.318 kg CO2e

Network Use−phase Emissions=Impressions×Number of Calls×Network Use phase Intensity×RTB Payload×(0.5×Local Grid Intensity+0.5×Foreign Grid Intensity)

=100,000×219.6×1.65×10−8×3×(0.5×0.344+0.5×0.25)

=0.323 kg CO2e

Network Embodied Emissions=Impressions×Number of Calls×RTB Payload×Network Embodied Intensity=100,000×219.6×3×2.14×10−9=0.141 kg CO2e

Variable Value Unit

Impressions 100,000 Integer

Ads Lines 150 Integer

Local Grid Intensity 0.344 kg CO2e per kWh

Foreign Grid Intensity 0.250 kg CO2e per kWh

Calculation example 
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Digital > Distribution > Ad Inventory Selection > Media Buying

A note on end-to-end platforms

The Methodology & Framework Working Group notes that it is harder to accurately estimate emissions associated with selection on end-to-end platforms (or ‘walled gardens’) 

using a bottom-up approach as less information is available. As such, in line with other digital ad emission frameworks and the previous version of the GMSF digital 

methodology, it proposes a different set of assumptions to adapt the methodology for campaigns run through end-to-end platforms (e.g. social). 

Specifically:

• The number of activated servers is assumed to be 500.

• The networking emissions are considered to be negligible when operations occur within a single server location.
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Excluded from workflow boundaries

Included in workflow boundaries with guidance provided

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance

Placeholder with guidance to be created in future version

Digital: Channel Emissions Workflow

Digital: (including Display and Video)

Creation Distribution Consumption

Asset 

Production

Asset 

Manipulation
Digital Ad Display 1

Ad Creative 

Delivery

Asset Generation

Ad Inventory Selection

Post-Production 

Storage 2

Corporate Overhead Emissions of companies in the value chain 4

Targeting 3
Media Buying: Direct, 

Programmatic, & Platforms

Transfer: Data Centres 

& Networks
Device Usage

Embodied Emissions of 

Device
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Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks
Step context

The delivery section accounts for the emissions resulting from transferring ads to user devices over fixed or mobile connections. The main input is the payload of this transfer. The 

methodology accounts for content delivery networks and includes an overhead for the origin server. An overhead is applied in certain data levels to account for additional payloads 

(wrappers, players etc.) - the Methodology & Framework Working Group acknowledges that these are often cached on the user device, but no data was found to integrate a 

representative assumption. The intensity of network transfer is modelled in accordance with the latest ADEME recommendation based on work with ISPs.

Origin 

server

Creative cached at 

CDN edge node

Content 
delivery 

Network 
edge node

Gateways Switches

Networking infrastructure

Home 

networking 

devices

User 

device
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Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks

Operational formulae

For a group of creatives with a given (or average) payload, delivered to users in a given country over mobile and fixed network connections:

Ad Creative Delivery Data centres and networks, Use phase Emissions =

Impressions × (Payload size (MB) + Payload overhead (MB)) 

× (Edge Node Use phase Energy Intensity (kWh / MB)

+ Mobile Connection Ratio (%) × Mobile Network Use phase Energy Intensity1 (kWh / MB) 

+ Fixed Connection Ratio (%) × Fixed Network Use phase Energy Intensity (kWh / MB))

× Local Grid Intensity (kgCO2e / kWh)

 

Ad Creative Delivery Data centres and networks, Embodied Emissions = 

Impressions × (Payload size (MB) + Payload overhead (MB)) 

× (Edge Node Embodied Intensity (kgCO2e / MB) 

+ Mobile Connection Ratio (%) × Mobile Network Embodied Intensity1 (kgCO2e / MB) 

+ Fixed Connection Ratio (%) × Fixed Network Embodied Intensity1(kgCO2e / MB)) Legend:

• required inputs

• default values 

• emission factors

1Assuming the use of the simplified network model.
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Required inputs, default values and conversion factors

Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks

Required inputs

Variable Unit Notes Source

Impressions Integer

Payload MB
Refer to ‘Payload 

calculation’

Mobile connection 

ratio
Ratio

Ratio of 

users being 

served ads 

through fixed 

(ethernet, wi-fi) 

and mobile 

(4G, 5G) 

connections. 

Defaults available

Media buy data
Fixed connection 

ratio
Ratio

Location Country

Conversion factors

Variable Unit Value Source

Electricity 

consumption of 

mobile networks

kWh per MB

Please refer to the GMSF Digital Emissions 

Data Sources for the latest reference on 

values and sources

Electricity 

consumption of fixed 

networks

kWh per MB

Embodied emissions 

of mobile networks
kg CO2e per MB

Embodied emissions 

of fixed networks
Kg CO2e per MB

Use phase energy 

intensity of 

transferring 1 MB 

from an edge node

kWh per MB

Embodied emissions 

intensity of 

transferring 1 MB 

from an edge node

kg CO2e per MB

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
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Required inputs – data levels
The table below contains information on how to estimate payload depending on the data that is available. The overhead should be added to the payload if using Level 0, 1, or 2 methods. 

Organisations may select the data level appropriate to their individual circumstances. The payload refers to the weight of the assets that are delivered to the user, not those uploaded to 

the ad server - transcoding may be applied. If granular data is available showing distribution across different transcodes, delivery should be estimated per transcode. If completion rate 

data is available in quartiles rather than as a mean, calculations should overestimate by using the higher bound of the quartile (e.g. if a given portion of users is reported to have 

watched between 0 and 3 seconds of a video ad, they are assumed to have watched 3 seconds.)

Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks

Data levels – Payload size and Payload overhead

Level Method Display 

default

Video 

default

Notes

0 Default creative weight 0.25 MB
4 MB, 6 MB 

instream

Overestimation by design. Instream figure can be used in 

other environments where heavy ad intervention does not 

apply (e.g. Safari).

1
100% of creative data 

assumed to be transferred

N/A

Full creative data assumed to be transferred, overestimation 

due to lack of data.

2
Completion rate used as 

proxy for data transferred

e.g. 50% video completion rate ~ 50% of video transferred. 

Option when actuals on completion rate are available.

3 N/A

4 Actual data transfer
Eliminates need for overhead payload term below. Option 

when data transfer is available.

Overhead

Add-on 

to 

levels 

0-2

Payload beyond creative 

assets (e.g. players)
0.05 MB 0.35 MB

Overestimation due to caching – actual would require 

information on network reach, campaign reach, cache 

lifetimes etc. 

Payload calculation

Data levels – EF_edge_nodes_use_phase_intensity and 

EF_edge_nodes_embodied_intensity (per MB)

Level Method Notes

0 Monetary data

If only spend data is available, 

then an average monetary 

emissions factor can be used.

1 Default value
Based on lifecycle assessment of 

VMs and assumptions.

2
Allocation from 

global data

Based on contributed data on 

the impact of server operations, 

allocated to the impression 

level from global, regional, or 

data centre level.

3 N/A

4
Campaign 

specific data

Based on contributed data at a 

campaign level.
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*Data currently missing for Africa, will be added when available

Defaults

Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks

Fixed / mobile defaults

Region Countries included in Data Sample Fixed ratio Mobile ratio

Europe

Austria, Belgium, Bulgaria, Croatia, Republic of Cyprus, Czech Republic,  Denmark, Estonia, Finland, France, Germany, Greece,  

Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Sp ain, 

Sweden, United Kingdom, Switzerland, Iceland, Liechtenstein, Norway

Please refer to the GMSF Digital 

Emissions Data Sources for the 

latest reference on values and 

sources

APAC

Australia, Bangladesh, Brunei, Cambodia, China, Cook Islands, Fiji, India, Indonesia, Japan, Kiribati, Laos, Malaysia, Maldives, Marshall 

Islands, Micronesia, Mongolia, Myanmar, Nepal, New Caledonia, New Zealand, Niue, North Korea, Pakistan, Palau, Papua New Guinea, 

Philippines, Singapore, Solomon Islands, South Korea, Sri Lanka, Thailand, Timor Leste, Tonga, Tuvalu, Vietnam

NA United States of America, Canada

LATAM

Mexico, Guatemala, Honduras, Nicaragua, El Salvador, Costa Rica, Panama, Belize, Haiti, Cuba, Dominican Republic, Jamaica, 

Trinidad & Tobago, Bahamas, Barbados, St. Lucia, Grenada, St. Vincent & Grenadines, Antigua & Barbuda, Dominica, St. Kitts & Nevis, 

Brazil, Colombia, Argentina, Peru, Venezuela, Chile, Ecuador, Bolivia, Paraguay, Uruguay, Suriname, Guyana

Fixed and mobile

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
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Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks  

Required inputs, default values and conversion factors 

Assumptions

Variable Unit Value Source

Fixed network bandwidth GB per h

Please refer to the 

GMSF Digital 

Emissions Data 

Sources for the 

latest reference on 

values and sources.

Carbon Trust, 2021

Mobile network bandwidth GB per h Greenspector

Fixed network electricity 

consumption – component a
kWh per MB

Based on ADEME, Base Empreinte, 

“Numérique 2.0” dataset, 2025 (based 

on study on the environmental 

footprint of French ISPs). Network 

electricity consumption model has two 

components based on payload and time 

respectively. Time is calculated off 

payload using the bandwidth 

assumptions. 

Fixed network electricity 

consumption – component b
kWh per user(s)

Mobile network electricity 

consumption – component a
kWh per MB

Mobile network electricity 

consumption – component b
kWh per user(s)

Mobile network embodied 

emissions – component a
kg CO2e per MB

Mobile network embodied 

emissions – component b
kg CO2e per user(s)

Fixed network embodied 

emissions – component a kg CO2e per MB

Fixed network embodied 

emissions – component b kg CO2e per user(s)

Resulting conversion factors

Variable Unit Value

Electricity consumption 

of mobile networks

kWh per MB

Please refer to the 

GMSF Digital 

Emissions Data 

Sources for the 

latest reference on 

values and sources.

Electricity consumption 

of fixed networks

kWh per MB

Embodied emissions of 

mobile networks

kg CO2e per MB

Embodied emissions of 

fixed networks

kg CO2e per MB

Network emissions model

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
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Digital > Distribution > Ad Creative Delivery > Transfer: Data Centres & Networks
Calculation example 

This example shows how to estimate the emissions of delivering a video ad to users in Italy. It uses the level 1 Payload methodology, meaning the entire file is assumed to be transferred 

every time the ad is displayed, and an overhead assumption is applied. The payload is thus increased by 0.35 MB. It also uses default figures for users on mobile and fixed connections in 

Europe.

Delivery Use−phase Emissions = Impressions × Payload × Local Grid Intensity × (Mobile Connection Ratio × Mobile Network Use phase Energy Intensity + Fixed Connection Ratio × 

Fixed Network Use phase Energy Intensity + Edge Node Use phase Energy Intensity)

=100,000×2.85×2.87×10−1×(0.2569×1.17×10−4+0.7431×1.65×10−5+4.30×10−7)

=3.497 kg CO2e

Delivery Embodied Emissions = Impressions × Payload × (Mobile Connection Ratio × Mobile Network Embodied Intensity + Fixed Connection Ratio × Fixed Network Embodied Intensity 

+ Edge Node Embodied Intensity)

=100,000×2.85×(0.2569×8.70×10−6+0.7431×2.14×10−6+5.88×10−7)

=1.257 kg CO2e

Variable Value Unit

Impressions 100,000 Integer

Payload 2.85 MB

Local Grid Intensity 0.287 kg CO2e per kWh

Mobile Connection Ratio 0.2569 Integer

Fixed Connection Ratio 0.7431 Integer
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Excluded from workflow boundaries

Included in workflow boundaries with guidance provided

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance

Placeholder with guidance to be created in future version

Digital: Channel Emissions Workflow

Digital: (including Display and Video)

Creation Distribution Consumption

Asset 

Production

Asset 

Manipulation
Digital Ad Display 1

Ad Creative 

Delivery

Asset Generation

Ad Inventory Selection

Post-Production 

Storage 2

Corporate Overhead Emissions of companies in the value chain 4

Targeting 3
Media Buying: Direct, 

Programmatic, & Platforms

Transfer: Data Centres 

& Networks
Device Usage

Embodied Emissions of 

Device
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User devices

Mobile Tablet PC TV

Digital > Consumption > Digital Ad Display > Device Usage & Embodied Emissions 
of Device

Step context

Only user render step can be modelled with available data to this date. User device load is therefore neglected. 

The consumption stage accounts for emissions arising from resource usage on user devices, including both use-phase and embodied emissions across 4 device groups: mobile, 

tablet, PC, and TV. In the absence of more specific data relating digital ads to hardware usage, two assumptions are included in the proposed methodology. First, the entire 

device’s lifecycle emissions are allocated to each digital ad. Second, view time is used as a proxy to facilitate the time-based allocation. For the digital channel, the following 

devices are considered:
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Operational formula

Digital > Consumption > Digital Ad Display > Device Usage & Embodied Emissions 
of Device

For a group of creatives with given (or average) view time served to a given group of user devices in a given country, apply for each device:

Digital Ad Display Device Use phase Emissions =

Impressions × View Time (s) × Device Split (%) × Device Use phase Energy Intensity (kWh / s) × Local Grid Intensity (kgCO2e / kWh)

Digital Ad Display Device Embodied Emissions =

Impressions × View Time (s) × Device Split (%) × Device Embodied Intensity (kgCO2e / s) Legend:

• required inputs

• default values 

• emission factors
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Required inputs, default values and conversion factors

Digital > Consumption > Digital Ad Display > Device Usage & Embodied Emissions 
of Device

*Please refer to the GMSF Digital Emissions Data Sources for the latest reference on values and sources. Example above is illustrative only. Specific values in this example may not 

match the GMSF Digital Emissions Data Sources because these values will be periodically updated. 

Conversion Factors

Variable Unit Value Source

Use phase energy 

intensity of mobiles
kWh per second

Please refer to the 

GMSF Digital Emissions 

Data Sources for the 

latest reference on 

values and sources

Based on ADEME, Base 

Empreinte, “Numérique 2.0” 

dataset, 2025, Scope3 and 

Energy Consumption of 

Consumer Electronics in U.S. 

Homes in 2020, Urban et. al. 

Mobile use-phase value is 

conservative and based on 

video playback. 

TV figure represents a 

smart TV. PC figure based on 

laptop.

Use phase energy 

intensity of tablets
kWh per second

Use phase energy 

intensity of TVs
kWh per second

Use phase energy 

intensity of PCs
kWh per second

Embodied emissions 

intensity of mobiles
kg CO2e per second

Based on ADEME, Base 

Empreinte,“Numérique 

2.0” dataset, 2025, Scope3 

and Energy Consumption of 

Consumer Electronics 

in U.S. Homes in 2020, 

Urban et. al. Daily use 

time from ADEME study 

on audiovisual services, 

except for PC. Tablet figure 

is higher due to low daily 

usage.

Embodied emissions 

intensity of tablets
kg CO2e per second

Embodied emissions 

intensity of TVs
kg CO2e per second

Embodied emissions 

intensity of PCs
kg CO2e per second

Base inputs

Variable Unit Source

Impressions Integer

Media buy data.

Location Country

Device type Category Media buy data, default 

available.

Average view time Seconds Refer to View Time on 

page 34.

Default device split

Type Percentage Source

PC Please refer to the 

GMSF Digital 

Emissions Data 

Sources for the 

latest reference 

on values and 

sources

Aggregate global data 

contributed by the IAB 

Europe Methodology & 

Framework Working Group.

Mobile

Tablet

TV

https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_Digital_Emissions_Data_Sources_v1.3.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_DigitalEmissionsFactors-2.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_DigitalEmissionsFactors-2.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_DigitalEmissionsFactors-2.xlsx
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Required inputs

The table below contains information on how to estimate view time depending on the data that is available. The minimum view time should be used if ads that fail to meet viewability 

specifications are not included in averages used for the level 1 / 2 methods - this ensures that some device usage is still accounted for. If view time data is available in quartiles rather 

than as a mean, calculations should overestimate by using the higher bound of the quartile (e.g. if a given portion of users is reported to have watched between 0 and 3 seconds of a 

video ad, they are assumed to have watched 3 seconds).

2
Average view time per 

device type.

Digital > Consumption > Digital Ad Display > Device Usage & Embodied Emissions 
of Device

Data levels - View Time

Level Method Display default Video default Notes

0 Default view time. 3s 30s
Overestimation by design. For cases where no view time 

data is available.

1 Average campaign-level view time.

N/A

Average view time for campaign used across device types.

2 Average view time per device type. Device type-specific view time used in calculations.

3 N/A

4 Real view time per device type. Device type-specific real view time used in calculations.

Overhead

Add-on to levels 

1-2

Minimum view time.

1s 2s

Based on MRC standard for viewability - used to account 

for device usage in cases where view time is not reported 

for ads that fail to meet viewability specifications.

View time
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Calculation example 

This example estimates the emissions of loading ads on mobiles in Austria. It uses the level 2 methodology, assuming the average view time on mobiles is known to be 3 seconds. It also 

assumes that ads that failed to meet the MRC viewability standard of 1 second are included in this average, so no adjustment to the average is required.

Digital > Consumption > Digital Ad Display > Device Usage & Embodied Emissions 
of Device

Device Use−phase Emissions = View Time × Device Use phase Energy Intensity × Local Grid Intensity × Impressions

=3×1.30×10−6×1.02×10−1×100,000

=0.03978 kg CO2e

Device Embodied Emissions = View Time × Device Embodied Intensity × Impressions

=3×6.55×10−6×100,000

=1.965 kg CO2e

Variable Value Unit

Impressions 100,000 Integer

View Time 3 seconds

Local Grid Intensity 0.102
kg CO2e per kWh
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Referenced data sources

Data Sources

Use Source

Network intensity, device power consumption, device daily 

usage

ADEME study on audiovisual services (French only) and 

ADEME study on the environmental footprint of ISP in France

Edge node intensity ADEME study on audiovisual services (French only)

Cloud storage intensity, virtual machine lifecycle 

assessment, device embodied emissions over lifetime

ADEME, Base Empreinte [French LCA Database] (NegaOctet 

v1.5)

Fixed connection bandwidth Carbon impact of video streaming

PUE Uptime Institute report

Grid emission factors Ember

LTO emission factors Fujifilm estimates on LTO-8

SSD, HDD storage embodied factors Tonnu, S., & Nair, P. J. (2023).

https://www.editionmultimedia.fr/wp-content/uploads/2024/10/Rapport-Arcom-Arcep-Ademe-Impact-environnemental-2022-2030-de-laudiovisuel-07-10-24.pdf
https://librairie.ademe.fr/industrie-et-production-durable/7111-evaluation-of-the-environmental-footprint-of-internet-service-provisioning-in-france.html
https://www.editionmultimedia.fr/wp-content/uploads/2024/10/Rapport-Arcom-Arcep-Ademe-Impact-environnemental-2022-2030-de-laudiovisuel-07-10-24.pdf
https://base-empreinte.ademe.fr/
https://base-empreinte.ademe.fr/
https://www.carbontrust.com/en-eu/our-work-and-impact/guides-reports-and-tools/carbon-impact-of-video-streaming
https://datacenter.uptimeinstitute.com/rs/711-RIA-145/images/2024.GlobalDataCenterSurvey.Report.pdf?version=0
https://ember-energy.org/data/electricity-data-explorer/
https://asset.fujifilm.com/www/de/files/2023-10/97ddc3473883421cef1fb820d236dfa2/Improving_IT_Sustainability_with_Tape_BJC_0.pdf
https://asset.fujifilm.com/www/de/files/2023-10/97ddc3473883421cef1fb820d236dfa2/Improving_IT_Sustainability_with_Tape_BJC_0.pdf
https://asset.fujifilm.com/www/de/files/2023-10/97ddc3473883421cef1fb820d236dfa2/Improving_IT_Sustainability_with_Tape_BJC_0.pdf
https://arxiv.org/pdf/2207.10793
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Excluded from workflow boundaries

Included in workflow boundaries with guidance provided

Covered in Corporate Overhead Emissions for ease of implementation

Denotes the focus of the following section of implementation guidance

Placeholder with guidance to be created in future version

Digital: Channel Emissions Workflow

Digital: (including Display and Video)

Creation Distribution Consumption

Asset 

Production

Asset 

Manipulation
Digital Ad Display 1

Ad Creative 

Delivery

Asset Generation

Ad Inventory Selection

Post-Production 

Storage 2

Corporate Overhead Emissions of companies in the value chain 4

Targeting 3
Media Buying: Direct, 

Programmatic, & Platforms

Transfer: Data Centres 

& Networks
Device Usage

Embodied Emissions of 

Device
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Digital > Corporate Overhead Emissions

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 hour 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.

Step context

38
38

https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Playbook_v1.3.pdf
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Digital > Corporate Overhead Emissions

For each entity of the ad value chain in a given GHG reporting year:

Enterprise GHG inventory (kg CO2e) - GMSF emissions reported via formulae (kg CO2e) = 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

39
39
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Required inputs and data levels

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).

Digital > Corporate Overhead Emissions

40

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 Digital Emissions Data Sources for latest reference on values and sources.

Digital > Corporate Overhead Emissions

41

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_Digital_Emissions_Data_Sources_v1.3.xlsx
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Data Uncertainty
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

42

https://adnetzero.com/wp-content/uploads/2026/06/GMSF_Playbook_v1.3.pdf
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Data Uncertainty

Calculation example

For a Digital 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 utilised within 

Channel Workflow

0 9

1 3

2 2

3 0

4 1

43
43
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A note on notional reductions within digital

Future work iterations of digital data guidance
Ad Net Zero, IAB Europe and its members will continue to strengthen the GMSF Digital methodology, integrating industry expertise into our approach.

 Key areas of ongoing development include: 

• Expanding server emissions modelling based on contributed data (levels 1-3). 

• Refining programmatic activity estimation, incorporating input from IAB Europe’s technical working groups (levels 2-4). 

• Establishing guidance on the inclusion of enterprise-level emissions for a more comprehensive estimation approach. 

• Advancing the modelling of DMPs and other intermediary activities to improve accuracy. 

• Enhancing detailed modelling of device resource usage due to ads, ensuring realistic energy impact assessments.

Emissions estimates derived using this methodology can vary depending on the input data. Organisations should be mindful that in some cases, changing inputs may yield lower 

estimated emissions even when real-world greenhouse gas reductions have not occurred. For example, shifting ad targeting from tablets to mobiles may result in a lower estimated 

energy footprint based on included emission factors. However, this does not inherently change the total electricity consumption of end users, as device usage is independent of ad 

targeting. By working with IAB Europe and its members, we aim to refine these methodologies further, ensuring that emissions estimates accurately reflect real-world sustainability 

impacts while maintaining transparency and scientific rigour.
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Associated GMSF resources

Associated GMSF resources

GMSF Digital 

Emissions Data 

Sources

GMSF Digital 

Emissions Data 

Request Form
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https://adnetzero.com/wp-content/uploads/2026/05/GMSF_DigitalEmissionsFactors-2.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_DigitalEmissionsFactors-2.xlsx
https://adnetzero.com/wp-content/uploads/2026/05/GMSF_DigitalEmissionsFactors-2.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_DigitalDataRequestForm.xlsx
https://adnetzero.com/wp-content/uploads/2026/06/GMSF_DigitalDataRequestForm.xlsx
https://adnetzero.com/wp-content/uploads/2026/06/GMSF_DigitalDataRequestForm.xlsx
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For more technical detail around the Digital 

Methodology and the development work conducted, 

please see the GitHub repository which was used by IAB 

Europe’s Framework and Methodology working group.

Other industry resources

Other industry resources

IAB Europe has announced the opening of a public 

feedback period for carbon.json, a proposed 

specification designed to enable voluntary, machine-

readable disclosure of emissions intensity data by 

digital advertising systems. Please submit your 

feedback here.
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https://github.com/iabeurope-beis/digital-ad-emissions
https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
https://iabeurope.eu/iab-europe-supports-comparable-digital-advertising-emissions-data-with-new-carbon-json-voluntary-disclosure-specification-now-open-for-public-comment/
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adnetzero.com

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, rule 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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