This document includes a series of science-based fact sheets sharing key information about the Canadian
Peat Horticultural Industry, including its environmental footprint, the responsible management of peatlands,

and the wise use of Canadian Peat across North America as a growing media component with unmatched
characteristics (See Glossary (p. 6) for key industry terms). Four fact sheets are presented in the series:
Peatland Science and Bog Restoration; Greenhouse Gas Emissions from Peat Extraction; Veriflora®
Responsibly Managed Peatlands Certification; and The Wise Use of Canadian Peat and Other Growing Media
Components. Last Updated: July 2026.

Part 2 - GREENHOUSE GAS EMISSIONS (GHG) FROM PEAT EXTRACTION

e 25+ years of research on GHG: The Canadian Peat industry has been working for more than 25 years
with researchers to improve knowledge about GHG in peatlands and from Peat use. The results inform on
the impacts and their relative importance, how to reduce these impacts and develop solutions.

¢ Carbon sink function return confirmed after restoration: Peatlands restored using ecological
practices (e.g. Moss Layer Transfer Technique) can have their GHG sequestration function returned to that
of undisturbed peatlands within one to two decades.

¢ Disturbance relative to other activities: Canadian Peat extraction accounts for 1.7% of the peatland
area disturbed by anthropogenic activities in Canada. Other impacts include agriculture (63%), mining
(18%), hydropower reservoirs (12%) and forestry (3%).

¢ Contribution to Canada’s GHG emissions: GHG attributed to the Canadian Peat industry represents 1.6
Mt CO, equivalent annually.

Why Study Peatlands and Greenhouse Gases (GHGs)?

Peat is a natural resource that accumulates over thousands of years in peatlands, which are a type of
ecosystem that plays a critical role in the global carbon cycle. Peatlands are among the world’s largest
terrestrial carbon stores, holding vast amounts of carbon in deep, organic-rich Peat deposits and continuing
to sequester carbon over thousands of years. In natural peatlands, year-round water-logged and acidic
conditions slow plant decomposition to such an extent that dead plants accumulate to form Peat. This stores
the carbon the plants absorbed from the atmosphere within the Peat deposit.

Peat extraction impacts carbon fluxes and storage. When vegetation is removed, the peatland no longer
absorbs carbon through photosynthesis by plants, which means new carbon is not added to the system. Also,
extraction methods involve draining the surface of the Peat deposit.
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As the site is no longer water-logged, Peat oxidation occurs which causes the drained peatlands to emit
carbon into the atmosphere. Together, these changes turn the peatland from a carbon sink into a net source
of CO,. In addition, the extracted Peat is removed from the deposit for use and disposal elsewhere, where it
can also emit carbon.

The Canadian Peat industry recognizes these challenges and has been working for over 25 years with leading
researchers to better understand the GHG balance in peatlands and from Peat use, and to develop ways to
reduce these impacts.

How Are Greenhouse Gas Emissions Measured in Canadian Peatlands?

Measuring GHG emissions has been a central focus of the Canadian Peat industry’s research efforts for
decades. Starting in 1999, researchers began tracking carbon fluxes as part of the first ecosystem-level
project to restore a peatland in Canada. The Bois-des-Bel peatland in Québec served as a natural open-air
laboratory, enabling independent scientists to measure carbon fluxes before restoration and at various stages
afterward. Over time, additional study sites and projects were established, expanding knowledge of GHG
dynamics across a range of peatland management options, including natural, actively under extraction, post-
extraction but unrestored, and restored peatland sites.

The industry collaborates with internationally recognized experts such as Dr. Nigel Roulet (McGill
University), Dr. Maria Strack (University of Waterloo), and Dr. lan Strachan (Queen’s University). These
researchers and their teams apply a suite of complementary methods to assess GHG fluxes. Localized
chamber measurements provide detailed, point-in-time data to better understand underlying processes,
while eddy covariance towers capture ecosystem-scale fluxes for a broader perspective. Their work is further
supported by advanced modelling techniques that simulate long-term carbon dynamics under various
scenarios.

Researchers are currently looking at GHGs in different types of peatlands, such as bogs and fens, and
different management phases, such as extracted or restored peatlands. Researchers are also developing
indicators of carbon accumulation rates in restored Canadian peatlands using plant communities and
biomass. These indicators will be useful for both industry and government agencies in better estimating
GHG reduction efforts.

What Happens When Peat Is Extracted?

Peat is made up of layers of partially decomposed plant material that have built up over hundreds or
thousands of years in wet, waterlogged and acidic environments. These wet conditions keep oxygen out,
which slows down decomposition. As a result, the carbon from the dead plants stays trapped in the Peat
instead of being released into the air.

When Peat is extracted, the process begins by draining the bog through ditches and harrowing the surface to
help it dry to around 50% moisture content for vacuum harvesting. This moisture level is ideal for extraction
operations, for Peat quality, and for transport, to avoid transporting water unnecessarily. Removing water
lets air (and oxygen) into the Peat.
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Once oxygen is present, the organic material in the Peat starts to break down much faster. This releases
carbon dioxide (CO,), a greenhouse gas, into the atmosphere. Then, when the top layers of Peat are extracted,
the newly exposed surface comes into contact with air and sunlight, which further contributes to the release
of CO,. For this reason, the Canadian Peat Industry recognizes the importance of initiating restoration as
quickly as possible once extraction of a site is complete.

What About the Peat Itself during its Use and End Use?

Once extracted Peat is used in horticulture, the default basic assumption in international reporting
guidelines assume 100% of extracted Peat is emitted to the atmosphere that same year—a figure more
appropriate for energy use where Peat is burned, but it does not apply to horticultural Peat in Canada.

Current research suggests that for horticulture use, approximately 5% of the carbon from Peat is released
initially, and the rate decreases over time [3, 5, 7].

What Happens After Extraction Stops? The Role of Restoration in Reducing Emissions

Once Peat extraction ends, the peatland does not regain (or recover) its function as a carbon sink until
restoration activities are completed.

Restoration aims to bring back the functions of the natural ecosystem, including the capacity to sequester
carbon instead of emitting carbon.

An important step of the ecological restoration methods used by the Canadian Peat Industry, the Moss Layer
Transfer Technique, is to rewet the site by blocking drainage ditches and allowing water to return. When
the site is wet again, the Peat stays oxygen-poor, which slows down decomposition and reduces CO,
emissions from the Peat deposit.

Also, at this stage, vegetation - especially Sphagnum moss - is reintroduced. As the moss grows and
accumulates, it starts forming new Peat over time, gradually rebuilding the natural carbon sink function.

Research shows that within 10 to 20 years after restoration, the site may shift from a carbon source to a
carbon sink (Figure 1). Carbon fluxes are “age-dependent” because the peatlands continue to emit GHGs the
first few years following restoration operations while the vegetation is establishing. Figure 1 below shows
that 14, 15 and 16 years post-restoration, the restored peatland is acting as a carbon sink - absorbing more
carbon than it releases - similar to a natural, undisturbed peatland (which is represented by the black line

and the grey zone). i
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Figure 1: Comparison of annual cumulative Net Ecosystem Exchange of CO, (ENEE, 0
in g C m™®) measured with the eddy covariance technique at the restored Bois-des-
Bel peatland 14-, 15- and 16-years post-restoration (RES; colored line and shading:
+ 95% confidence interval) with the 17-year mean at the reference Mer Bleue
peatland (REF; black line and grey-shades range). Values above 0 = net source;
values below 0 = net sink. [4].
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For a broader understanding of how Peat extraction interacts with the environment, readers can refer to
other fact sheets in this series, including those on peatland restoration and science.

It's important to note: The Canadian Peat Industry recognizes that while restoration allows peatlands to
resume their natural carbon sink function within decades, the carbon from the Peat that was previously
extracted and used is not recovered within a human lifetime. Peat accumulation is an extremely slow process
so full replacement of that carbon occurs over hundreds or thousands of years.

Understanding these long-term dynamics is an active area of research for the Canadian Peat industry, with
the goal of reducing emissions where possible. A five-year collaborative research program led by Dr. Nigel
Roulet at McGill University, with co-investigators Dr. Maria Strack at the University of Waterloo, Dr. Ian
Strachan at Queen’s University, Dr. David Olefeldt at the University of Alberta, and Dr. Tim Moore at McGill
University, has been evaluating carbon emissions during Peat production, use, and end use.

Understanding Canadian Peat Industry Emissions
Understanding How Emissions Are Calculated:

To determine the greenhouse gas (GHG) emissions from Peat extraction, independent scientists use a
combination of two key pieces of information:

e The area of land under different uses and the duration of these land use activities (e.g., actively
extracted, restored, or unrestored - also known as the industry footprint).

¢ Emission Factors (EFs), which estimate how much carbon dioxide (CO2) is released or absorbed per
hectare (ha) of peatland, depending on its land use (natural, under extraction, or restored).

The more detailed the data and modelling, the more accurate the emission estimates. These EFs are
developed using different "tiers" of complexity”. Environment and Climate Change Canada (ECCC) reports
emissions for the horticultural Peat sector using a Tier 2 approach®. Note that, at the same time, the Peat
Industry has also developed its own GHG Calculator with Canadian experts, which is updated as new data
becomes available. This tool is intended for certified producers, but the emission factors and their
calculations will be published in 2026.

Canada has approximately 119 million hectares of peatlands [8]. Only a small fraction of this area is used
for horticultural Peat extraction, with a total industry footprint of 36,954 hectares, or 0.03% as of 2025.

To put this in perspective, according to the United Nations Environment Programme (UNEP) Global Peatland
Assessment report, the Canadian Peat industry accounts for 1.7% of the total anthropogenic peatland
disturbance in the country [8]. Other sources of disturbance include:

e Agriculture: 63%
e Mining: 18%

* Hydropower: 12%
e Forestry: 3%

# See the 2019 IPCC Guidelines for additional context on the role of Tier Methodology in GHG reporting.
5To find the latest emissions factors for peatland management, refer to Environment and Climate Change Canada’s 2026 National Inventory Report. 4

* CSPM A Canadian Peat: Ideal for Growing. For Generations to Come.




Total Emissions from the Canadian Peat Industry:

Canada’s latest National GHG Inventory Report for 2026 (covering the years 1990-2024) estimates that
overall emissions from Peat extraction were 1.6 million tonnes CO, equivalent in 2024 [1]. This report

includes updated EFs for the sector, based on the research mentioned above. With ongoing research
projects, the Canadian Peat industry will continue informing Environment and Climate Change Canada about
new information that could be included for better evaluation of the sector.

Putting the Numbers in Context:

The GHG emissions from horticultural Peat extraction represent a small fraction (0.2%) of Canada's
overall anthropogenic GHG emissions, especially when compared to other major sources of land-use-related
emissions. Still, even small contributors matter, particularly when they involve carbon-rich ecosystems like
peatlands that have the capacity to store carbon over millennia.

That’s why restoration plays such a key role. By returning sites to a functioning ecosystem that sequesters
carbon, restoration is an efficient nature-based solution that helps reduce emissions. Research shows that
restored peatlands can recover their GHG balance within 10-20 years, returning to a carbon sink.

Importantly, unrestored sites continue emitting carbon, reinforcing the importance of restoration.
Restoration also helps preserve the remaining Peat profile, preventing further oxidation and loss of stored
carbon that would otherwise occur over time. Since restoration effectiveness depends on site-specific
conditions and methods used, continued investment in science, monitoring, and collaboration will remain
critical to improving outcomes and supporting climate goals. With improved restoration practices and long-
term research, the Canadian Peat industry continues to refine its understanding of how to manage GHG
emissions responsibly.

Beyond peatland restoration and greenhouse gas considerations, Peat serves important roles that contribute
to societal needs, from greenhouse food production that supports food security to urban greening that
enhances community wellbeing. Peat's unique physical properties of exceptional water retention, optimal
aeration, and natural disease suppression enable growers to establish healthy, vigorous plants. Whether
used alone or blended with other components, Peat provides a reliable foundation that supports the
performance of growing media mixes, helping growers meet specific crop requirements while managing
resource inputs (i.e. water, energy, fertilizers) efficiently. To learn more about the Wise Use of Canadian Peat,
visit https://peatmoss.com/en/peat/#-panel-2
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https://www.canada.ca/en/environment-climate-change/services/climate-change/greenhouse-gas-emissions/inventory.html
https://peatmoss.com/en/peat/#-panel-2

Disclaimer

The figures presented in this fact sheet are based on the best available data and methodologies at the time
of publication. The understanding of greenhouse gas (GHG) emissions for peatlands is influenced by
ongoing scientific research and monitoring. As producers’ operations are ongoing, industry impact figures
will also change over time. The industry and individual producers, as part of the Veriflora® Responsibly
Managed Peatlands certification, are required to maintain a GHG inventory where this type of data is
measured and monitored regularly. As new findings and updated inventories emerge, the values and
interpretations provided here may change. This document is intended for general informational purposes
only and should not be taken as a definitive or exhaustive account of peatland GHG dynamics. This fact sheet
was reviewed by independent scientist, Dr. Nigel Roulet, McGill University

Glossary:

* Anthropogenic: That which results from human activity (such as land disturbances from agriculture,
mining or Peat extraction

e Canadian Horticultural Peat Industry: Unless otherwise specified, references to the “Canadian Peat
industry” in this fact sheet refer to the Canadian horticultural Peat industry and its production of Peat-
based growing media products. The terms “Peat,” “Peat moss,” and “sphagnum Peat moss” are used
interchangeably throughout this document to refer to horticultural Peat products and do not encompass
other Peat uses, such as energy production.

e Carbon balance: Carbon balance is the equilibrium between the amount of carbon that enters a system
and the amount that leaves it. In a broader sense, it refers to the net difference between global carbon
emissions and removals from sinks like peatlands and forests.

e Carbon fluxes: The flow or exchange of carbon between carbon stores over time. Fluxes can include
transfer of carbon as gases (ex. carbon dioxide), or in water (ex. dissolved organic carbon). By measuring
ecosystem fluxes, we can determine if a peatland is a carbon sink or source.

¢ Carbon sequestration: The process of capturing and storing atmospheric carbon in a carbon store

e Carbon sink: When the carbon sequestered (absorbed and then stored) from the atmosphere by a
peatland or other ecosystem is greater than the carbon released.

¢ Carbon source: When the carbon released from the peatland or other ecosystem to the atmosphere is
greater than the carbon sequestered.

e Carbon stock: The amount of carbon (as a mass) contained within a peatland carbon store at a given
time

* Carbon store: The carbon held within a peatland or other ecosystem.

¢ (CO; equivalent emission: This is a way to measure how much a GHG contributes to climate change by
comparing it to carbon dioxide (CO,). Different gases such as methane (CH,) or nitrous oxide (N,0) trap
more heat in the atmosphere than CO,, so scientists convert their impact into an equal amount of CO; for
easy comparison. In most cases, they do this by multiplying how much of the gas is released by its “global
warming potential,” usually calculated over 100 years.
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e Eddy Covariance tower: An Eddy Covariance Flux Tower (or “Flux Tower”) continuously measures the
exchange of gases between the land surface, such as soil and vegetation, and the atmosphere. It provides
ongoing data on GHG movement across large areas, ranging from a few hundred square meters to several
square kilometers. The information collected helps scientists understand how ecosystems regulate GHGs
and how different land management practices influence emissions.

e Emissions Factor: An emission factor (EF) is a coefficient that describes the rate at which a given land
use or activity (such as Peat Extraction) releases GHGs into the atmosphere, calculated from published
scientific data.

¢ Greenhouse Gases (GHG): GHGs are gases in the atmosphere, both naturally occurring and human-
made, that trap heat from the Earth’s surface. This trapping of heat is what causes the greenhouse effect,
keeping the planet warm. The main greenhouse gases related to peatlands are carbon dioxide (CO,),
methane (CH,), and nitrous oxide (N,0).

* Land Use/Land Management Options: as defined by the Canadian Peat Industry, this term refers to the
different states of a peatland based on its use or management stage: natural (undisturbed) peatland,
actively extracted peatland, restored peatland, or unrestored (post-extraction) peatland.

* Net Ecosystem Exchange: Net ecosystem exchange (NEE) measures how much carbon dioxide an
ecosystem takes in or gives off. It shows whether the ecosystem is acting as a carbon sink (taking in more
CO; than it releases) or a carbon source (releasing more CO, than it takes in). This balance can change
over time

* Peat Oxidation: when Peat is exposed to the open air, oxygen allows microbes to break down the Peat
matter quicker. During this decomposition process, the carbon in the Peat converts into carbon dioxide
(or CO; ) which is released into the atmosphere.

* Peat: Peat is the partially decomposed, compacted remains of Sphagnum and other materials that are
accumulating. This organic matter accumulates due to the slow decomposition of relatively decay-
resistant litter in water-saturated, anoxic soils, often under cool temperatures when occurring at high
latitudes. Throughout this fact sheet, the term “Peat” is used interchangeably with “Peat moss,”
“sphagnum Peat moss,” or similar terms referring to horticultural Peat.
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