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Introduction

This document explains how Trase calculates metrics that re�ect deforestation for commodity
production, related greenhouse gas emissions, and the exposure of supply chain actors to
those impacts.

Trase maps the supply chains of forest-risk commodities – such as beef, palm and soy – to link
sub-national jurisdictions of production, trading companies and countries of import. Trase
also assesses deforestation and conversion associated with the production of each commodity
in these sub-national jurisdictions and links this to the supply chains.

This assessment produces two metrics:

● Commodity deforestation is a measure of the deforestation that occurs in a given
region due to the expansion of a particular commodity. It is expressed in terms of the
area (hectares) of recently deforested land used to produce a particular commodity.
This metric is presented at the jurisdictional level (e.g. municipality, department) even
if the analysis uses smaller scale data that is then aggregated. It estimates
deforestation for a particular region and is not linked to commodity supply chains. For
all commodities where we have calculated this metric, the name of the commodity or
land use replaces the word ‘commodity’. For example, commodity deforestation
becomes soy deforestation or pasture deforestation as appropriate.

● Commodity deforestation exposure is a measure of the extent to which supply chain
actors (companies, countries, investors) are exposed to commodity deforestation due
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to their sourcing patterns. This is expressed in terms of an area of deforestation
(hectares) that a supply chain actor is exposed to. This is calculated by allocating the
commodity deforestation estimated at the jurisdictional level (see above) to supply
chains, in proportion to the volumes of commodity traded from that jurisdiction by a
particular actor. For all commodities where we have calculated this metric, the name of
the commodity replaces the word ‘commodity’. For example, commodity deforestation
exposure becomes soy deforestation exposure or cattle deforestation exposure as
appropriate.

Drawing on the above, Trase can further estimate the total greenhouse gas emissions linked to
commodity deforestation as a result of the total or partial loss of biomass stored in the
vegetation (Gross/net emissions from commodity deforestation). These in turn form the
basis for measuring a supply chain actor’s exposure to these emissions due to their sourcing
patterns (Emissions exposure).

The following sections describe in detail the methods Trase uses to assess these metrics.

Datasets

Trase calculates these metrics by drawing on the best available data, always prioritising
geospatial interpretations of land use and deforestation. The sources are selected through
country-speci�c processes of evaluation, always prioritising of�cial data �rst. When this is not
available, other datasets widely used by organisations in the country are preferred.

Trase relies on two key types of spatial data:

● Land used for different types of commodity production: Land use maps are
obtained by land use products. Those are  classi�ed/interpreted satellite derived
products displaying the areas under different types of commodity production.

● Deforestation: Deforestation maps estimate the pattern of native vegetation loss.
Trase focuses on primary deforestation; i.e. the �rst time native vegetation is cleared
within the time series of classi�ed satellite images available. See box 1 for more detail
on how Trase de�nes this.

Datasets are sourced from government monitoring programmes such as Brazil’s National
Institute for Space Research (INPE), third party open-access platforms including Global Forest
Watch, and open-access data published in scienti�c journals. Trase uses annual data wherever
possible.

Trase. (2022). Commodity deforestation exposure and carbon emissions assessment. Trase.
https://doi.org/10.48650/GE7V-Q043



3

How Trase de�nes deforestation: Trase de�nes deforestation as the primary loss of native
vegetation, regardless of vegetation type (i.e. it encompasses forest, savannahs and grasslands).
Because data sources vary in their capacity for tracing primary vegetation and our time series
data is limited, it is possible that Trase is inadvertently including the loss of areas that had
already been disturbed and subsequently recovered (secondary deforestation).

In addition, deforestation may take the form of either clear-cutting (where most or all trees are
uniformly cut down) or advanced stages of forest degradation. For commodities in regions where
deforestation data is not available and/or commodity production is based on tree plantations, the
deforestation assigned to the commodity is based on land conversion. This means that an area is
classed as deforested if it changes from a primary natural state to a land use associated with a
speci�c commodity production. For instance, cocoa deforestation is measured by reference to the
overlap between (i) cocoa plantations and (ii) areas previously and recently classi�ed as
undisturbed forest, even if the process does not involve clear-cutting as shading trees are
maintained. More details on the limitations of the relevant deforestation datasets can be found in
the speci�c documentation for each combination of commodity and producing country.

Methodology

Commodity deforestation

Commodity deforestation is expressed in terms of the area (hectares) of recently deforested
land used to produce a particular commodity in a given year. When is land ‘recently
deforested’ for this purpose? Two key parameters are relevant here:

● The lag period re�ects the minimum time needed between the deforestation event and
the �rst harvest of a crop or tree plantation, or the establishment of pastures for animal
rearing. Different commodities are assigned different lag periods, as the time required
for the �rst harvest or implementation of different types of land use may vary widely.
For instance, the minimum time required for the �rst palm oil harvest is three years.
For soy, the minimum time between the deforestation event and the �rst harvest is one
year, as newly deforested land requires physical preparation before soy can be planted.

● The allocation period represents the period of time over which the production of the
commodity of interest can be con�dently argued to have motivated a prior
deforestation event. This is determined by the length of time it typically takes to secure
and prepare land for production (considering physical preparation, but also legal
permissions, credit etc.) This gives the period during which the commodity can be
most directly linked to (and held more directly responsible for) deforestation, although
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this is a conservative measure as speculation over commodity expansion could exert an
in�uence on deforestation over much longer time periods.

Taking soy as an example, there is a one-year lag period between deforestation and the �rst
harvest. The �ve subsequent years will be treated as the allocation period. Thus, if data sources
indicate that a given area of land was deforested in 2015, and that land appears in the dataset
as a soy �eld any time between 2016 to 2020, that deforestation will be included in the
calculation of soy deforestation for any of the years from 2016 to 2020.

In the example above, note that the same piece of land deforested in 2015 will be re�ected in the
soy deforestation metric for 2016, 2017, 2018, 2019 and 2020. This illustrates the fact that
commodity deforestation �gures should not be simply summed up across years. This re�ects a
change in the calculation method compared to before 7 December 2022, when deforestation was
annualised across the allocation period (which enabled summing, but also understated the link
between commodity production and recent deforestation in any given year). Please contact Trase
at info@trase.earth for assistance with calculating commodity deforestation for a range of years
rather than a speci�c year.

A step-by-step example of this operation can be found in this interactive app using the example
of Brazilian soy. The output of this set of calculations is a CSV table containing the values of soy
deforestation per year per municipality across the country. For each combination of commodity
and country data available on Trase, a detailed, speci�c document can be found on the Trase
website.

Note: ‘Deforestation exposure’ replaces the term ‘deforestation risk’ found in earlier Trase
publications as a measure of the exposure of supply chain actors to deforestation from
commodity production based on their sourcing patterns. The name has been changed for greater
clarity.

Table 1. Allocation and lag periods used for each commodity on Trase

Lag period
(years)

Allocation
period (years)

Soy 1 5
Corn 1 5
Beef 0 5
Palm oil 3 10
Wood pulp 6 10
Chicken* - -
Pork* - -
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* Chicken and pork deforestation exposure are based on the amount of soy deforestation associated with
soy production for feed.

Commodity deforestation exposure

After estimating commodity deforestation for each jurisdiction, we allocate deforestation
exposure among the actors (whether companies or countries) sourcing from these regions
using Equation 1: where commodity deforestation exposure (hectares) is de�ned for actor a
and commodity c sourced from jurisdiction j in year y. It depends on as the sum of the𝐷

𝑐,𝑗,𝑦

deforestation (hectares) over the allocation period (t in years), exports of actor a 𝐸𝑥𝑝
𝑎,𝑐,𝑗,𝑦

(tonnes) and commodity production (tonnes).𝑃𝑟𝑜𝑑
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Figure 1. How commodity deforestation exposure is derived from commodity deforestation – allocating
commodity deforestation proportionally among countries or companies sourcing from each production
region.

Greenhouse gas emissions metrics

After calculating commodity deforestation, in some cases Trase can estimate the greenhouse
gas emissions associated with the release of carbon stored in native vegetation. The global
datasets available on this carbon may take into account any combination of four different
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‘compartments’ (types of carbon storage in biomass): above ground, below ground, litter and
deadwood. The data available may vary by commodity and country, but wherever possible,
Trase takes into account all four compartments.
Where relevant data is available, Trase currently calculates two different metrics of
greenhouse gas emissions from deforestation.

● Gross emissions from commodity deforestation (tonnes CO2 equivalent) estimates,
for the area previously detected as commodity deforestation (as described above), the
total emissions associated with a complete release of carbon stored in the native
vegetation. This carbon is converted into CO2-equivalents by multiplying the amount
of carbon  by 3.67, based on the ratio between the molecular weight of C and CO2.

● Net emissions from commodity deforestation (tonnes CO2 equivalent) estimates, for
the area previously detected as commodity deforestation (as described above), the
emissions associated with a partial release of carbon stored in the vegetation. It differs
from gross emissions in that Trase subtracts from the total carbon stored in the native
vegetation, the biomass present in the land use type that replaces the native
vegetation. This relies on both general estimates of carbon storage in different land use
types, such as pastures or soy crops, as well as estimates of carbon stocks based on
remote sensing. Again, the total carbon lost due to the conversions is converted into
CO2-equivalent by multiplying the carbon by 3.67.

As with commodity deforestation, these emissions metrics are calculated on a jurisdictional
basis – they re�ect the emissions from deforestation across an entire municipality, department
or other region of production (varies by commodity/country combination). It is then possible
to calculate a supply chain actor’s exposure to these emissions, by applying a process of
proportional allocation based on their sourcing patterns, similar to that described for
commodity deforestation exposure above.
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Contact us

For further information contact
info@trase.earth
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