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About this report
The Wikimedia Foundation is committed to seeking ways to reduce the impact of our activities on the
environment. We aim to always act responsibly and sustainably as possible, including favoring
renewable energy for our operations. We believe that a long-term commitment to sustainability is an
essential component of our work towards the Wikimedia mission and vision.

Wikimedia Board of Trustees Resolution on Environmental Sustainability Reports

On June 23, 2022, the Wikimedia Board of Trustees updated their Environmental Sustainability
Commitments resolution with the following wording:

RESOLVED, that the Board commits to regular assessment and transparency regarding the Foundation’s
environmental impact through the publication of periodic environmental sustainability (carbon footprint) reports.

This environmental sustainability (carbon footprint) report, covering calendar year 2021, is part of an
ongoing annual series of reports; the first was published in 2019 for calendar year 2018.

Our carbon footprint is determined using scope 1, 2, and 3 greenhouse gas emissions which are
calculated according to The Greenhouse Gas Protocol Corporate Accounting and Reporting Standard, as
developed by the World Resources Institute (WRI).

Corporate Value Chain - Accounting and Reporting Standard
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2021 Summary
The Wikimedia Foundation’s overall carbon emissions continue to be at a lower level than previous years

due to the COVID-19 global pandemic and associated business travel restrictions. Our overall emissions

decreased by 7% in 2021. This was a smaller decline than expected given the Foundation’s complete

pause on business travel, but reflects an update to our calculation methodology, particularly as it relates

to our data center emissions.

As a cost savings measure, we chose not to use an external vendor for the preparation of this  year’s

report and brought the annual calculations in-house. This has given us an opportunity to simplify the

reporting methodology and publish the data in a more clear and concise format, which we hope will

increase overall transparency going forward.

While preparing this year’s report, we discovered

several inaccuracies in the 2020 Wikimedia

Foundation Carbon Footprint report which we have

decided that due to data collection limitations, we

will not to correct or restate, with the exception of

total carbon emissions in 2019.

Information about our current methodology and

detailed emissions data are in the appendices.

Image: Found in Wikimedia Foundation server room, CC-BY-SA 3.0
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Data Snapshot for 2021

1,090 1,074 324M
metric tons CO2-eq metric tons CO2-eq climate pageviews

The Foundation’s emissions
totaled 1,090 mtCO2, primarily
attributed by data center
electricity consumption
during 2021 (>98%)

Data center emission totals
for calendar year  2021,
globally

Wikipedia recorded 324M
pageviews across 26,000 articles
explicitly about climate change,
with billions more on other
climate-related topics

68% 4.05 ~0%
renewable energy kg CO2-eq travel emissions

3,143 MWh of data center
electricity consumption was
covered by renewable energy
purchases (by our data center
vendors)

Our data centers generated
4.05kg CO2-eq for every
million pageviews on all
Wikimedia projects, including
Wikipedia

A negligible amount of our overall
emissions were associated with
travel and commuting – due to the
global COVID-19
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Year over Year: Carbon Footprint

Note: we have restated the 2019 total emissions from 2,605.32 to 2,433.34, due to a previous error in calculation.
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Year over Year: By Functional Area
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Year over Year: By Scope
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Key updates to methodology
Reallocation of data center electricity emissions from Scope 2 to Scope 3 category

Based on guidance outlined in the GHG Protocol, we have reallocated our data center electricity emissions from

scope 2 to scope 3 category (using the category 8: upstream leased assets definition). The electricity used by our

servers is procured by our vendors and is included in their greenhouse gas inventory as scope 2 emissions.

- By moving these emissions to the scope 3 category, we will correct previous double counting of these

numbers in earlier reports.

Electricity use by the San Francisco server room has been folded into overall office electricity

consumption

Because the electricity used by the San Francisco office’s server room is directly related to office operations and

does not support the running of our sites, we have reassigned the Foundation’s San Francisco office server room

emissions from the Data Center functional category to the Office functional category.

- As our metered billing statements from the San Francisco office building reflect electricity usage for the

entire floor (both the office space and server room), this update will allow us to not attempt to prorate usage

based solely on floor size and will improve reporting accuracy going forward.

Exclusion of data center water usage

Due to challenges related to data collection and the relatively

insignificant impact that data center water use has on our overall

carbon footprint, we have decided to exclude emissions related to

data center water management from our reporting going

forward.

- Several of our data centers already use water-free cooling

or operate on closed-loop systems.

- Recently, the codfw data center site in Carrollton, Texas

upgraded to water-free cooling.

Image: Wikimedia Foundation servers - CyrusOne, CC-BY-SA 4.0
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Impacts in 2021
Travel highlights

Virtual meetups:
- Wikimedia Foundation’s annual All Hands event was held virtually

- Wikimania and two Hackathons were also held virtually

- Blog post regarding why Wikimania 2021 went virtual

- Tech Blog post about Wikimedia Hackathon 2021

- Large community events were also held mostly virtual: WikiArabia, WikiIndaba, WikiCon Francophone,

WikiCon North America, Wikidata Con and more

Business travel restrictions continued and only a few exceptions were made for “essential” purposes (e.g.

data center maintenance).

- These exceptions were responsible for less than 1% of our overall carbon emissions in 2021, and have been

omitted from the calculations due to their relative insignificance.

The Foundation continued to hire staff and contractors

The Wikimedia Foundation has grown over the past 3

years – increasing its budget by more than 30% in the past

year with the addition of more than 200 new people since

2020.

- Almost half of our staff are non-US workers,

representing over 56 countries.

- Due to this growth in personnel and related work,

and the lifting of pandemic-era travel restrictions,

we expect travel emissions to increase in 2022, even

as we become more intentional about travel.

Image: Trailer for the '21 remote wikimedia hackathon, CC-BY-SA 4.0
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Data Center Map
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Data Center highlights
Data center emissions totaled 1,073 metric tons CO2-eq, a 75% increase from 2020.
While overall data center electricity consumption increased only 5% in 2021, an update to our calculation
methodology resulted in a significant increase in emissions for scope 3. We are now using the emissions factors of
the grids where our data centers operate without taking the procurement decisions of our vendors into account
(i.e.. PPAs, RECs etc).

Our two largest data centers were responsible for 93% data center emissions in 2021 (codfw
in Dallas, Texas and eqiad in Ashburn, Virginia, see Figure 1).

- The grid mix in Virginia is 9.3% renewable
- Texas’ grid is 23% renewable

Our Data Center Operations Team completed the buildout of a new caching site in
Marseille, France (drmrs) that utilizes a river water cooling system and has a designed PUE of 1.23.

- This new caching data center (Interxion MRS2) was procured to better serve our African, Middle Eastern, and
Asian audiences.

- France’s electricity grid has the lowest emissions intensity of all the grids on which we operate, with 92% of
electricity generation coming from zero-carbon sources.

68% of our data center electricity consumption was covered by renewable energy
purchases (by the individual data centers).

- Apart from CyrusOne, all of our data center vendors procured enough renewable energy (via PPAs or RECs)
to cover 100% of our electricity consumption at those sites.

Average Power Usage Effectiveness (PUE) was 1.46 from all of our data center locations (with a
weighted average of 1.48), compared to a global industry average of 1.59.

For every million pageviews on Wikimedia projects in
2021, our data centers:

- generated 4.05kg CO2-eq
- used 11.86 kWh of electricity

The largest year over year changes in electricity
consumption occurred at our ulsfo and eqsin sites, which
saw a 47% and 16% increase in energy use, respectively.

- 60% more caching servers were installed at the eqsin site and
approximately 40% more caching servers at the ulsfo site.

- In 2022, we received a more accurate PUE number from Digital
Realty, which resulted in a higher electricity consumption being
calculated for calendar year 2021.
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Wikimedia Foundation office highlights
The Wikimedia Foundation’s San Francisco office
was closed for non-essential business until June
2021, when we implemented scheduled access for up to 10
people per day.

The Post Montgomery building was open during
2021, which meant that emissions related to steam and waste
management were stable and consistent due to the very small
number of people working in the San Francisco office during
2021.

Commuting emissions were negligible during this
timeframe and have been omitted from the calculations due
to their relative insignificance.

Image: Wikimedia Foundation office dog, Ollie, CC-BY-SA 4.0
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Movement highlights
Wikipedia and agriculture of the future: the Foundation hosted a special discussion with Louise Mabulo
and Vanj Padilla, in March 2021, that focused on sustainable agriculture and included discussions on local food
production, climate change mitigation, and the relationship to broader information ecosystems); an associated
editathon was also held.

Earth Day Editathon: we hosted
Wikimedia staff and contractors, in their
volunteer capacities, as part of our third
annual Earth Day celebration on April 22nd, in
coordination with the #WikiForHumanRights
campaign.

The #WikiForHumanRights 2021
campaign – Right to a Healthy
Environment drew 300+ participants at
34+ community events, working on 2,000+
articles in 30+ languages to encourage the
expansion of Wikipedia’s climate change
content.

Wikipedia recorded approximately 324 million annual page views across 26,000 articles
explicitly about climate change in 2021, with billions more page views on other climate-related topics.
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2022 initiatives
The Wikimedia Foundation has decided to discontinue direct acceptance of
cryptocurrency as a means of donating. We began our direct acceptance of cryptocurrency in 2014
based on requests from our volunteers and donor communities. We are making this decision based on recent
feedback from those same communities. Specifically, we will be closing our Bitpay account, which will remove our
ability to directly accept cryptocurrency as a method of donating.

Travel restrictions have eased, and new guidance is in place on how we travel.
- The Wikimedia Foundation All Hands annual event will be held virtually.
- Wikimania 2022 will be held as a virtual event, with small in-person regional meetups.
- We have introduced additional strategies for reducing travel-related emissions:

- Discouraging air travel when the travel time exceeds the length of the event, recommending
meeting virtually in those instances.

- Select meeting locations that are close to
major airports and encourage travel by train,
when feasible.

Beginning in fiscal year 2023 (July 2022 – June 2023),

we will charge ourselves an internal carbon fee,
per metric ton of carbon equivalent, calculated for the
Foundation’s scope 1, 2, and 3 carbon emissions.

We will direct these funds to support community-led
initiatives focused on knowledge gaps and “topics for impact”
in the environmental sustainability and sustainable
development space. This is an experimental effort and more
details will be released soon.

Image: Wikipedia logo relief, CC-BY-SA 4.0
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Definitions
Carbon Footprint is a measurement of the impact the activities of a company or organization have on
the environment that is translated into the amount of direct greenhouse gasses (GHG) produced by
these activities. These measurements are split into three (3) categories: scope 1, scope 2, and scope 3:

Scope 1: Natural gas and refrigerants
- measured at the San Francisco office

Scope 2: Electricity and steam
- measured at the San Francisco office

Scope 3: Indirect emission sources from all other sources not measured in scope 1 and 2
- water usage, waste, and recycling measured at the San Francisco office
- electricity and steam measured at our data centers across the globe
- business travel and commuting

Data Centers:
Provider Location Server Service Type

Equinix Ashburn, VA eqiad application services

CyrusOne Dallas, TX codfw application services

Equinix Dallas, TX eqdfw networking

Digital Realty San Francisco, CA ulsfo caching

Equinix Chicago, IL eqord networking

Equinix Singapore eqsin caching

Iron Mountain Haarlem esams caching

Interxion Amsterdam knams networking

Interxion Marseille, FR drmrs caching

Power usage effectiveness (PUE) is a ratio that describes how efficiently a computer data center
uses energy; specifically, how much energy is used by the computing equipment (in contrast to cooling
and other overhead that supports the equipment). PUE is the ratio of total amount of energy used by a
computer data center facility to the energy delivered to computing equipment.

Renewable Energy Certificates (RECs) are tradable, non-tangible energy certificates in the United
States that represent proof that 1 megawatt-hour (MWh) of electricity was generated from an eligible
renewable energy resource (renewable electricity) and was fed into the shared system of power lines
which transport energy.

Power Purchase Agreements (PPAs) is a contract between two parties, one which generates
electricity (the seller) and one which is looking to purchase electricity (the buyer). The PPA defines all of
the commercial terms for the sale of electricity between the two parties, including when the project will
begin commercial operation, schedule for delivery of electricity, penalties for under delivery, payment
terms, and termination. A PPA is the principal agreement that defines the revenue and credit quality of a
generating project and is thus a key instrument of project finance.
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Definitions (continued)

Travel Tracking: In 2019, data tracking was improved to include actual mileages and divided into three
types of travel:

● Internal Staff Convenings:
○ includes events such as All Hands, offsites, Wikilead, onboardings, and office visits

● Community Convenings:
○ includes Wikimania, Hackathons, Wikimedia Summit, WikiArabia, WikiIndaba,

WikiCon Francophone, WikiCon North America, Wikidata Con, Iberoconf, and more
community events

○ This category includes not only staff bookings, but also volunteers and scholarship or
grants recipients who were booked by the Foundation

● Miscellaneous Business Travel:
○ includes professional conferences, fundraisers, speaking engagements, etc
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Appendix A: Methodology (by Scope)
Activity Functional

Area
Activity Data Emission Factor

Sources
Notes

1 Natural Gas
&
Refrigerants

San
Francisco
Office

Total building
consumption
information prorated
for WMF % of total
area

Emission Factors for
GHG inventories, EPA
(2021)

2 Purchased
Electricity &
Steam

San
Francisco
Office

Electricity
consumption from
Wikimedia monthly
utility billing
statements

Emission Factors for
GHG inventories, EPA
(2021)

In prior years, electricity consumption for
the San Francisco office was calculated
by prorating building-wide electricity
usage according to WMF % of total area.
In 2021, we sourced this data from
metered billing statements instead. As
the WMF server room is a function of
office operations, we have merged the
office server room electricity usage with
the overall office electricity consumption.

3 Waste to
landfill,
Recycling,
Composting,
EWaste

San
Francisco
Office

Total building
consumption
information prorated
for WMF % of total
area

Emission Factors for
GHG inventories, EPA
(2021)

In prior years, DEFRA emission factors
were used for San Francisco office waste
management. Starting in 2021, EPA
emission factors will be used instead.

3 Water Usage
& Waste
Water
treatment

San
Francisco
Office

Total building
consumption
information prorated
for WMF % of total
area

DEFRA DEFRA factors have been used because
the EPA does not publish emission
factors for water management. Due to
data collection limitations, we’ve chosen
to exclude emissions related to our data
centers’ water usage, instead noting
types of systems the data centers utilized.

3 Electricity Data
Centers

Electricity
consumption
provided by Grafana,
site-specific PUE
provided by data
centers.
Where site-specific
PUE was not
available (at the
Marseille location),
we used "designed"
PUE

Emission Factors for
GHG inventories, EPA
(2021); Google report for
Singapore and
Netherlands; Statista for
France

3 Commuting San Francisco
Office

Annual staff survey Emission Factors for GHG
inventories, EPA (2021)

3 Air &
Lodging

Travel Air mileage by
category: short-haul
(<300miles),
medium-haul
(300-2299 miles) &
long-haul (≥2300
miles). Hotel
emissions factors
include estimates
for natural gas,
electricity, and
steam consumption.

Emission Factors for
GHG inventories, EPA
(2021); Hotel Footprinting
Tool

In 2022, we will use an average emissions
factor across all hotel nights, rather than
attempting to account for every locality.
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Appendix B: Emissions (by Functional Area)
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Appendix B: Emissions (by Functional Area)
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Appendix C: Emissions (by Scope)
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Appendix D: Activity Data
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