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Annual Nutrient Cycling Assessment (NL: KringLoopWijzer or KLW).

Total greenhouse gas emissions caused by an individual, event, organization, or
product, expressed in carbon dioxide equivalents.

Central Database KringLoopWijzer; database where data of Dutch dairy farmers is
centrally collected.

Methane; a greenhouse gas

Carbon dioxide; a greenhouse gas

Nitrous oxide; a greenhouse gas

Carbon dioxide equivalents: a measure used to compare the emissions from
various greenhouse gases based on their global warming potential

Greenhouse gas emission per kg fat and protein corrected milk (gram CO./kg
FPCM), calculated with farm specific data.

Fat and Protein Corrected Milk; a unit to account for variability of milk
composition.

Any of the atmospheric gases that contribute to the greenhouse effect by
absorbing infrared radiation produced by solar warming of the Earth's surface.
Global Warming Potential: a relative measure of how much heat a greenhouse gas
traps in the atmosphere.

International Dairy Federation: IDF is the leading source of scientific and technical
expertise for all stakeholders of the dairy chain. Since 1903, IDF's network of
dairy experts has provided a mechanism for the dairy sector to reach global
consensus on how to help feed the world with safe and sustainable dairy products.
KringLoopWijzer (EN: annual nutrient cycling assessment or ANCA); a tool to
calculate a farm-specific nutrient balance.

Life Cycle Assessment: an integral method that evaluates the environmental
impact resulting from the entire life cycle of a product.

Product Environmental Footprint: European Commission initiative to develop
harmonized methodology for the calculation of the environmental footprint of
products, based on transparent methodology.

Product Environmental Footprint Category Rules: definition of the rules and
requirements for LCA-based environmental product declarations of a certain
product category.

Wageningen Social and Economic Research; social-economic research institute.
Amongst others involved in annual sector report on average carbon footprint of
Dutch raw milk.

Wageningen University and Research center; a university and research Centre in
the Netherlands that focusses specifically on the theme 'healthy food and living
environment'.
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1. Introduction

FrieslandCampina works on reducing greenhouse gas emissions throughout its production
chain. After reaching its climate neutral growth target in 2020 and setting climate targets
towards 2030 in its climate plan in 2022, FrieslandCampina has now updated its climate
plan towards 2030 with a distinction in greenhouse gas emissions related to Forest, Land
and Agricultural emissions (FLAG) and Industry and Energy (non-FLAG) emissions (Het
klimaatplan | FrieslandCampina). The targets for non-FLAG emissions are to reduce
42.13% of the scope 1, 2 and 3 emissions by 2030 from baseline emissions in 2020. For
scope 1 and scope 3 emissions FrieslandCampina commits to a reduction of greenhouse
gas emissions from FLAG related activities of 30.3% by 2030 compared to 2020. These
targets have been validated by SBTi. Furthermore, the long-term ambition is set to achieve
a net climate-neutral dairy chain and a net positive impact on nature by 2050 the latest.
Part of these targets is the reduction of absolute greenhouse gas emissions from milk
production at member dairy farms.

FrieslandCampina discloses progress on its climate targets each year in its annual report.
In the annual report absolute cradle to farm gate greenhouse gas emissions (kton CO2-
eq.) from raw milk production at member and non-member dairy farms and procured dairy
are disclosed.

In this report the methodology to report greenhouse gas emissions of FrieslandCampina
member dairy farms, based on farm specific carbon footprints, is explained and the
development of the carbon footprint of member and non-member raw milk since 2015 is
reported as well as the carbon footprints of procured dairy.


https://www.frieslandcampina.com/uploads/2025/09/FrieslandCampina-Climate-Plan-2025.pdf
https://www.frieslandcampina.com/uploads/2025/09/FrieslandCampina-Climate-Plan-2025.pdf

2. Greenhouse gas monitoring of dairy farms supplying to
FrieslandCampina

FrieslandCampina discloses the development of greenhouse gas emissions at dairy farms
in its annual report. Greenhouse gas emissions of dairy farms are calculated by multiplying
the carbon footprint per kg milk (gram CO2-eq./kg fat and protein corrected milk (FPCM))
with the amount of milk delivered to FrieslandCampina (kg FPCM). Table 1 gives an
overview of the information sources for greenhouse gas emissions of different countries.

For all German and Belgian milk, the carbon footprint of raw milk is assumed to be the
same as that of Dutch milk as production systems are similar. For six countries of sourcing
the carbon footprint of raw milk is based on a study executed by Blonk Sustainability
(2024). For all other countries the carbon footprint is based on the study from FAO and
GDP (2019). For procured finished dairy product such as milk powders and whey
regionalized carbon footprints are estimated based on the regionalized carbon footprints
of raw milk and modelled carbon footprint of processing based on internal data (see Annex
3).

Table 1. Overview of sources on which country-specific carbon footprints are based.
NL, BE, DE Europe excl. NL, France, Ireland Nigeria, Pakistan, Other countries
BE, DE Indonesia, Malaysia,
Vietnam, Thailand

2015
2016 Doornewaard
2017 et al., 2022
2018
2019 FAO and GDP (2019) FAO and GDP (2019)
2020 FAO and GDP
2021 (2019)
2022 ANCA
2023
2024 Agri-footprint 6 Blonk Sustainability
2025 (2024)

FAO and GDP (2019)

2.1 Greenhouse gas emissions of member milk

For Dutch dairy farms, the development of the carbon footprint of raw milk from 2015 to
2019 is based on the average carbon footprint of raw milk for Dutch dairy farms, reported
by Wageningen Social and Economic Research (WESR) (Doornewaard et al., 2022). WESR
reports a carbon footprint of raw milk based on data of a weighted sample of approximately
300 dairy farms deemed representative for the average Dutch farm.

For each Dutch dairy farm a farm specific carbon footprint is calculated since 2018 and
with consent historically available since 2019. This carbon footprint is calculated within the
ANCA (see Van Dijk et al., 2025). This enables FrieslandCampina to use farm specific
carbon footprints of raw milk specifically for Dutch member dairy farms delivering to
FrieslandCampina. The methodology of deriving an average from farm-specific carbon
footprints is described in Chapter 3. For raw milk from Belgium and Germany the carbon
footprint of raw milk is assumed to be the same as that of Dutch milk.

2.2 Greenhouse gas emissions for non-member milk and procured dairy

Up to the annual report of 2023, the carbon footprint of milk sourced from non-member
farms outside of Belgium, The Netherlands and Germany was derived from regionalized
carbon footprints reported by FAO and GDP (2019). These carbon footprints were also
used to calculate the carbon footprints of purchased dairy products from the respective
regions.

As of 2024, FrieslandCampina has updated the carbon footprint of the procured raw milk
for eight countries. For six countries (Indonesia, Malaysia, Nigeria, Pakistan, Thailand and



Vietnam) the update is based on a study executed by Blonk Sustainability (2024). For two
countries (France and Ireland) the update is based on Agri-footprint (Blonk Sustainability,
2022).

2.3 Inclusion of estimation of emissions from peat oxidation

Emissions from peat mineralization at farm level are included in ANCA. Up until 2021,
emissions from peat oxidation were not. FrieslandCampina wants to report on its total
emissions coming from peat and peaty soils of its member farms in The Netherlands. In
2022, a soil carbon module was added to ANCA, with indicative calculations of the CO2
emissions from mineral and organic soils. In the ANCA 2024, various changes have been
implemented, and because of this, calculations have become more accurate. From
reporting year 2025 onwards, FrieslandCampina will base its emissions coming from peat
and peaty soils on ANCA calculations. For reporting year 2025 the most recent emissions
from peat and peaty soils, as reported in ANCA, will be used. FrieslandCampina aims to
include historic emissions from peat and peaty soils in the future.



3. Methodology based on farm specific footprints
3.1 Farm specific carbon footprints calculated within ANCA

3.1.1. ANCA carbon footprint calculation

ANCA is a tool that calculates different environmental indicators specifically per farm once
a year. One of the environmental indicators ANCA calculates is the carbon footprint of raw
milk, i.e., greenhouse gas emission per unit of milk produced (gram CO2-eq./kg FPCM).
Since 2018, all FrieslandCampina dairy farmers fill the ANCA tool annually. The calculation
rules and methodology are maintained by Wageningen Research to align the calculations
with 1) the latest insights in science and farm practice and 2) international standards for
carbon footprinting (Product Environmental Category Rules for Dairy (PEFCR dairy; EDA,
2018; International Dairy Federation guide to standard life cycle assessment methodology
(IDF, 2022). A detailed methodology report of ANCA and the calculation of the carbon
footprint is available and updated each year (latest version: Van Dijk et al., 2025). The
carbon footprint calculation is performed with a Life Cycle Assessment (LCA) approach and
calculates all greenhouse gas emissions from cradle to grave. Milk losses occurring at farm
are not estimated within the ANCA tool, as these are not of significance (<1%).

3.1.2. Activity data

The calculations within ANCA are performed with farm specific activity data. These data
are collected in a central database. A large part of the activity data originates from
automated interfaces with third parties, such as feed companies, laboratories, and
governmental organizations. After authorization by the farmer, these third parties deliver
data, such as the amount and type of feed delivered, laboratories results of roughage
quality and animal numbers present at the farm. This data from third parties is considered
accurate. Another part of data originates from manual entry by the farmer. The central
database is connected to a front-end on a website where dairy farmers enter their activity
data in the ANCA tool (Home - Mijn Kringloopwijzer). In all cases the dairy farmer is
responsible and in charge of the data used in calculation within ANCA. Furthermore, by
using the tool, each farmer states that he or she enters data truthfully.

For all data, either manually filled or data originating from automated interfaces, ANCA
signals unrealistic data to the farmer. The farmer in return validates data and can replace
incorrect data.

Besides data checks in ANCA, FrieslandCampina checks farms based on a risk assessment
for unrealistic data. In this process, the farmer needs to provide explanations for
exceptional data and may correct incorrect data.

3.1.3 Data management

After authorization by individual farmers, FrieslandCampina annually receives ANCA data
of (only) member dairy farms of FrieslandCampina. ANCA data used for reporting
greenhouse gas emissions in the annual report are anonymized.

3.2 Reliability of farm specific carbon footprints

As a final step in the reliability assessment, next to the checks mentioned above, farm
specific carbon footprints of all dairy farms are checked for reliability with a statistic test.
This statistic test (Tukey Fences Test, Tukey, 1977) was applied in consultation with ANCA
experts and WESR.

For normal distributed data the Tukey fences method determines a lower and upper bound
for realistic data within the range of the carbon footprint values. FrieslandCampina uses
this lower and upper bound to determine realistic farm specific carbon footprints. With
this, all “unlikely” and “very unlikely” farm specific carbon footprints are excluded from
further analysis (see Figure 1).


https://www.mijnkringloopwijzer.nl/

The carbon footprint of dairy farms with organic soils contains peat mineralization as
significant source of additional greenhouse gas emission compared to farms on mineral
soils. Therefore, the lower and upper bound for realistic carbon footprint is determined
separately for farms with 100 percent mineral soils and farms (partly) located on organic
soils. Emissions from peat oxidation is not (yet) included in the total carbon footprint.

Very Very
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Figure 1. Principle of the Tukey Fences method for determining outliers.

Not all dairy farms deliver the same amount of FPCM. Therefore, a weighted average
carbon footprint of all dairy farms is calculated for all dairy farms with realistic farm specific
carbon footprints. This weighted average includes both farms on mineral and organic soils.

3.3 Correcting the trend of carbon footprint for methodological changes and back
casting towards 2015

Each year the ANCA methodology is updated based on the latest scientific insights,
international standards for carbon footprinting and developments in farm practice and data
availability. Therefore, for each reporting year an updated calculation engine is used to
calculate the carbon footprint of milk. Annual methodological updates also affect carbon
footprints reported previously. Because of the annual alignment of the ANCA methodology,
part of the difference between the most recent carbon footprint and the carbon footprint
of last year may be explained by methodological changes instead of actual changes in farm
management.

Next to the farm specific carbon footprint of the latest reporting year, ANCA reports farm
specific carbon footprints of the previous year calculated with the same, most recent
methodology (i.e., for example the 2023 version is used to restate 2022 carbon footprints).
Farm specific carbon footprints (including restated carbon footprints of the previous year)
are available and used for all FrieslandCampina dairy farms from 2019 onwards.

To be able to separate greenhouse gas emission development (reduction or increase) from
methodological changes, FrieslandCampina R&D uses the actual development between
years to determine the trend in the carbon footprint per farm (carbon footprint
development factor). This carbon footprint development factor is simply the difference
between the latest reporting year and the previous year, both calculated with the latest
and same methodology, and is used to back cast carbon footprints to 2019.

For backcasting from 2019 towards 2015, the carbon footprint development factor is
determined based on WESR (Doornewaard et al., 2022). WESR annually reports the carbon
footprint of raw milk for all years since 2011 with the same, latest methodology. The
carbon footprint development factors based on Doornewaard et al. (2022) are used to
backcast carbon footprint from 2019 to 2015.
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For farms that start to deliver milk to FrieslandCampina the latest farm specific carbon
footprints are used. For farms that have stopped delivering milk to FrieslandCampina, the
average percentual carbon footprint change due to methodological difference between
(yearly) ANCA instances is used to approximate the carbon footprint of those farms for
the latest ANCA methodology.

In Annex 1 an explanation of determining the development of the carbon footprint of raw
milk of FrieslandCampina farms is given.

3.4 Prognosis of carbon footprint of the reporting year

FrieslandCampina annually discloses the development of greenhouse gas emission of the
previous year in the first months of the year. At the moment of finalizing the annual report,
farm specific carbon footprints of raw milk of that year are not available from ANCA yet.
This is because the deadline for filling ANCA is set at the 15" of May the next year.
Therefore, a FrieslandCampina weighted average carbon footprint of raw milk cannot be
determined for the reporting year yet. The carbon footprint of the reporting year is
assumed to be equal to that of the previous year until shown otherwise by the result of
ANCA.

3.5 Calculation of emissions from peat oxidation

ANCA includes reliable emissions from peat and peaty soils from 2024 onwards. For
elevated peat and peaty (NL: moerige) soils, the land subsidence (i.e., the gradual sinking
of soil, primarily caused by draining the land) is estimated based on soil type, type of
upper soil layer and water drainage. For coastal peat and peaty soils, emissions from peat
oxidation are calculated based on the SOMERS model version 2.0 (Melman et al., 2024).
The emissions are calculated per year, based on weather conditions, soil archetype and
hydrology.

3.6 Carbon footprint of raw milk originating from non-members and outside the
Netherlands

In 2016 FrieslandCampina R&D calculated the carbon footprint of raw milk in Belgium for
the dairy pilot of the Product Environmental Footprint project of the European commission.
This study showed that the carbon footprint of raw milk production in Belgium is very
similar to the carbon footprint of raw milk in the Netherlands. This validated the current
practice in our monitoring to use the Dutch carbon footprint of raw milk also for Belgium
and Germany, as no yearly monitoring of raw milk from Belgium and German member
farms was available and farming practices were similar to the Netherlands. Moreover, the
effect of this assumption is limited because, relatively, only a small fraction of raw milk
intake of FrieslandCampina originates from Germany and Belgium. In both Germany and
Belgium national monitoring tools for greenhouse gas emissions are being developed. With
those, FrieslandCampina aims to gather farm-specific data from these countries in the
future.

FrieslandCampina also purchases raw milk and intermediate dairy products from the
European and global market. The greenhouse gas emissions from the purchased raw milk
and resulting intermediate dairy products is part of the greenhouse gas emission
monitoring of FrieslandCampina. The carbon footprint of the production of raw milk from
Indonesia, Malaysia, Nigeria, Pakistan, Thailand and Vietnam is based on a study executed
by Blonk Sustainability (2024). The carbon footprint of production of raw milk from Ireland
and France is based on Agri-footprint 6 (Blonk Sustainability, 2022). The carbon footprint
of the production of raw milk from different global regions (excluding previously mentioned
countries) is based on FAO and GDP (2019) (see annex 3).

3.7 Carbon footprints of procured (semi) finished dairy products

Besides raw milk FrieslandCampina purchases concentrated whey, skimmed milk powder,
whole milk powder, cream, casein powder and AMF from third parties. The greenhouse
gas emissions from production of these products are included in the greenhouse gas

11



emission monitoring of FrieslandCampina. Although these products are produced by other
companies, the carbon footprint estimate is based on data available from
FrieslandCampina factories. There are three reasons to base this estimate on internal data:

1. Most companies from which we buy these products do not have company
specific carbon footprints of their products available.
2. If companies from which we buy these products have a carbon footprint of

their products available, the methodology and data have not been
documented and validated.

3. If companies from which we buy these products have a documented and
validated carbon footprint of their products available, FrieslandCampina aims to
overwrite the information below with supplier-specific information.

The carbon footprint of concentrated whey, skimmed milk powder, whole milk powder,
cream, casein powder and AMF is specified per global region. Results include impact from
the cradle to the gate of the product delivering factory but excludes transport to
FrieslandCampina. Processing variables remained equal for all years because we do not
know how processing of other companies changes over time. However, this is not expected
to have a large effect on the carbon footprint of the aforementioned products, because
processing only contributes to a small extent to the carbon footprint of these products.

12



4. Results 2015-2025

4.1 Results carbon footprint of raw Dutch member milk 2015-2025.

In Table 2 and Figure 2 the carbon footprints of 2015 to 2025 are presented. Table 3
shows the contribution of Land Use Change (LUC), Forest, Land and Agriculutral (FLAG)
and non-FLAG emissions. Results show that the carbon footprint of raw milk from
FrieslandCampina dairy farms has reduced by 24 percent in 2025 compared to 2015. The
reduction towards 2025 showed fluctuations. In the years 2015 to 2018 the carbon
footprint was affected by (anticipation on) the implementation of the phosphate regulation
in 2018. As farmers were either reducing their herds and or replacing youngstock animals
for lactating dairy cows within their phosphate production ceiling emissions associated with
milk production were reducing. In 2019 emissions increased due to additional emissions
from purchased youngstock for replacement. In anticipation on phosphate regulation some
farmers sold too much youngstock which led to a shortage of youngstock for replacement
some years later.

Figure 3 shows that the trend between 2019 and 2025 is primarily caused by the reduction
of the emissions from purchased resources. More specifically the emissions from purchased
feed (concentrates) reduced significantly in this period. From 2020 onwards feed
companies started reporting product specific carbon footprints for individual feed products.
Furthermore, feed companies started delivering compound feeds without products
associated with deforestation (land use change emissions; ForFarmers, 2022), which, for
some farms, significantly reduced the contribution of emissions from purchased feed to
the total carbon footprint of feed. From 2022 to 2023 the reduction is mostly explained by
a) further reduction of carbon footprints of purchased resources such as compound feed
and artificial fertilizer and b) optimal growth circumstances leading to good quality of
roughage feed. From 2023 to 2024 the reduction is mostly explained by a further reduction
of carbon footprints of purchased resources.

Results are shown following the Global Warming Potentials of the 6" Assessment Report
of the IPCC (IPCC, 2023) with 100-year time horizon.

Table 2. Results weighted average carbon footprint of FrieslandCampina raw milk from
member dairy farms.

‘2015 ‘2016 ‘2017 ‘2018 ‘2019 ‘2020 ‘2021 ‘2022 2023 | 2024 | 2025

Carbon footprint of raw milk*-2

Carbon

footprint
raw milk 1104 1058 1004 982 1001 975 943 918 854 839 839
Friesland
Campina

Relative
developm
ent of
carbon 100% 96% 91% 89% 91% 88% 85% 83% 77% 76% 76%
footprint
compared
to 2015

lweighted average carbon footprint for Dutch FrieslandCampina dairy farms.
2unit: gram COz-eq./kg FPCM.
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Table 3. Contribution of land use change (LUC), FLAG and non-FLAG on weighted

average carbon footprint of FrieslandCampina raw milk from member dairy farms

2015

2020 ‘ 2021 ‘ 2022 2023 2024
Contribution of emissions from LUC, FLAG and non-FLAG of raw milk*:2:3
FLAG, CO2 32 28 28 27 22 22
(F:LOAZG’ non- 772 692 702 696 647 647
non-FLAG 190 178 175 169 149 147
LUC 109 76 39 26 36 22

lweighted average carbon footprint for Dutch FrieslandCampina dairy farms.
2unit: gram COz-eq./kg FPCM.

3Due to rounding, the sum of contribution can differ slightly from the reported total in Table 2. The totals in
Table 2 are leading.
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Figure 2. Development of carbon footprint of FrieslandCampina dairy farms from 2015
onwards and FrieslandCampina goal of 33% reduction in 2030 compared to 2015.
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Figure 3. Carbon footprint of FrieslandCampina farms in ANCA 2019, 2020, 2021, 2022,
2023, 2024.

4.2 Emissions from organic soils
Figure 4 provides the estimated absolute emissions in kilotonnes from peat oxidation of
organic soils from the Dutch dairy farmers of FrieslandCampina, for the year 2024. About

12% of the land of FrieslandCampina’s member farmers in the Netherlands consists of
organic soils, which stays relatively consistent.

1,200

1,000

800

600 @ Purchased resources

Kton CO2eq

B Roughage production
400

200

2024

Figure 4. Estimation of emissions from organic (peat and peaty) soils in kton CO2eq of
Dutch member-farms with ANCA 2024. Roughage production represents CO2 and CH4
emissions from organic soils of Dutch member-farms, N20O emissions are included in
results of Table 2 and 3. Purchased resources represents CO2, CH4 and N20O emissions
from upstream emissions from organic soils of Dutch member-farms.
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Annex 1. Extended explanation for determining the development of
the carbon footprint of raw milk of FrieslandCampina farms.

FrieslandCampina reports its greenhouse gas emissions of raw milk from 2015-2019 based
on the average Dutch carbon footprint of raw milk. From 2019 and onwards the
development of greenhouse gas emissions of raw milk is based on farm-specific carbon
footprints, i.e., based on carbon footprints of raw milk of all individual member-farms. This
annex explains the detailed process, from the source of data to the determination of the
trendline, in simplified context.

Data sources

4

-~
2015-2019 2019-recent

Sector report
DZK (2021)

Figure A1.1

Data sources

e From 2019 onwards a farm-specific carbon footprint for all member-dairy farms is
available.

e For 2015, 2016, and 2017 no farm-specific carbon footprints are available for all
member-dairy farms. For 2018 farm-specific carbon footprints exist but not always
available due to limited data-usage consent.

e Therefore, we base the development of raw milk emissions for 2015-2019 on the sector
reporting of WESR and for 2019 and onwards on farm-specific carbon footprints from
ANCA.

Data validation
e Dairy farmers enter data in the ANCA tool annually.
e Data is partly entered manually and partly loaded via
automatic interfaces from the sector (e.g., feed industry). This
— ; data from third parties is considered accurate.
dh o ' e ANCA tool signals potential unrealistic data and redirects
| farmers to potential incorrect input data, leading to possible
corrections.
e Based on the entered data ANCA calculates sustainability
l performance indicators, a.o. a carbon footprint of raw milk. This
— is done according to a calculation engine, developed by
Central Database ANCA Wageningen University and Research and aligned with latest
scientific insights and international standards for carbon foot
Figure A1.2 printing (IDF, 2022; EDA, 2018; Van Dijk et al., 2025).
e FrieslandCampina screens ANCA data for individual dairy
farms based on a risk profile for unrealistic data and outcome-
driven input of ANCA.

(CDKLW)
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Data connection
e An automatic data connection is in place from the Central Database

Data intake

ANCA (CDKLW) to FrieslandCampina database. l

e FrieslandCampina R&D
ZuivelNL for all member-dairy farms of FrieslandCampina from
2019-2022 and onwards for which an active authorization for data-
use is in place.

Cleaning protocol

Determining
outliers in GHG
footprint

Tukey's
fences test
¥
Cleaned pool GHG

emissions of dairy
farms

receives carbon footprint data from

2019-current

ANCA data
RFC dalry farmers

FrieslandCampina
R&D

Figure A1.3

Cleaning protocol

° A cleaning protocol for farm-specific carbon
footprints was developed in consultation with ANCA experts and WESR.
° A statistic test (Tukey’s Fences test, Tukey 1977) is used to find
unrealistic outliers in individual carbon footprints which are then
excluded from reporting.

° Annually approximately 5 percent of carbon footprints is excluded
from the FrieslandCampina weighted average carbon footprint based on

the statistic test.

¥
) n

RFC average CFP
raw milk year x

Figure A1.4

Determining the emission trend
e For 2015-2019 the carbon footprint series reported
by WESR serves as basis to determine:

o Development percentage 2015-2016

o0 Development percentage 2016-2017

o0 Development percentage 2017-2018

o Development percentage 2018-2019

e For 2019 and onwards the cleaned ANCA data is
used:

o First, methodological differences of ANCA
calculation engines between different years
are determined (see Figure Al1.6)

0 Then, year-to-year development factors are
computed

e Based on cleaned ANCA selection of farms the
absolute value for the reporting (most recent) year
is determined.

Determining
trend
I 3 . LY

m il
Cleaned ANCA
data
v

Sector report DZK
(2021)

Correciton for
methodological
differences
between years

v l

Year-to-year
development
percentage

Year-to-year

development
percentage

4 ¥
Trend 2015-recent

Figure A1.5

Determining the emission trend — how does it work?

In (indicative) Figure A1.6 we show step by step how the trend is being calculated while
correcting for methodological differences between years with different calculation engines.
For the sake of simplicity, the figure only shows three years (2019, 2020, 2021), however
this methodology is also used for all years after 2021.

(a) For each year the ANCA calculates individual carbon footprints based on the latest
scientific insights. For every year we therefore have a value based on its own
calculation rules. Comparing between these values would lead to wrong conclusions
(example: when GWP factors change).

(b) The ANCA also reports the carbon footprint of the previous year with the newest
calculation engine. For example, for 2020 we have a carbon footprint with the
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calculation engine of 2020, and a carbon footprint with the 2020 data but the
calculation engine of 2021.

(c) The difference between two different calculation engines, for example 2020 and 2021
— but the same 2020 data — leads to a methodological difference between calculation
engines 2020/2021.

(d) The difference between two years — 2020 data and 2021 data — with the same
calculation engine of 2021 leads to a development percentage between 2020 and 2021.
We determine this development percentage between all years.

(e) As the carbon footprint of 2019 data in the 2021 calculation engine is not available, we
use the development percentage of 19/20 to determine the 2019 footprint with the
most recent calculation engine.

() Leading to an emission trendline that has been corrected for methodological changes
over the years. The reporting of emissions becomes more transparent and it allows for
distinction between improvement due to methods versus actual reduction activity.

§ # Calculation engine 2021 § # Calculation engine 2021
w L] w . L]
:‘T # Calculation engine 2020 :‘T # Calculation engine 2020
3 3
o Calculation engine 2019 o L] Calculation engine 2019
(%] . v .
; ; . a ; ; . b
t t t t t t
2019 2020 2021 2019 2020 2021
A -
gical
5 ® Calculation engine 2021 5 ® Calculation engine 2021
I 4 e
- ? L development % *%
g ; e Calculation engine 2020 o2 19/20 s Calculation engine 2020
=< methodological < me gica
g difference g diffy
o Calculation engine 2019 o) . Calculation engine 2019
o . [u] e
development %
20/21
! t ! < - - ' d.
2019 2020 2021 2019 2020 2021
4
5 , e ® Calculation engine 2021 § ® Calculation engine 2021
o —
™ developmant % L
g2 19/20 e Calculation engine 2020 g e Calculation engine 2020
5 T
¢ @ -
& (TR Calculation engine 2019 S T ee Calculation engine 2019
v} e v E—
development %
20/21
t ; t e t ¢ 1 f
2019 2020 2021 2019 2020 2021
Figure A1.6
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Annex 2. Process and calculation of purchased compound feed in
ANCA

Every year, ANCA calculates the GHG emissions coming from purchased resources, such
as fertilizers, manure, plant protection products, and also compound feed. The carbon
footprint of compound feed is directly derived from the farm-specific feed suppliers, by
submission. If no carbon footprint is submitted, ANCA uses four fixed emission factors for
compound feed. These fixed emission factors are based on three nutrient compositions
(standard, protein-rich and extra protein-rich) and are shown below (van Dijk et al.,
2025).

Mengwvoer standaard 31 359 158 62
Mengvoer eiwitrijk 24 393 570 59
Mengvoer extra eiwitrijk 10 481 950 36

Figure 4.1. Fixed emission factors in grams of CO2eq / kg compound feed used in ANCA
when feed supplier data not available, derived from Table 6.15 from Van Dijk et al., 2025.

The methodology and sources of the supplier-specific carbon footprints of compound feed
are not publicly available and therefore only understood by a select group of people. Each
year the Dutch Association Animal Feed Industry (Nevedi, Dutch: Nederlandse Verening
Veevoederindustrie), shares feed-specific carbon footprints with ANCA. Automatically
connected data from feed supplier to dairy farmer ensure a correct mapping of purchased
compound feed and its associated carbon footprint from the Nevedi CFP-database. There
is no documentation publicly available of the methodology of the Nevedi Protocol.

Below a rough understanding of the flow of data is presented

e Nevedi collects and/or calculates the carbon footprint of Dutch feed suppliers according
to the Protocol CFP berekening Nevedi (in short: Nevedi Protocol).

e The data flow for the calculation of animal feed following the GMP Pus Market Initiative
(GMP Plus, 2024)

o The feed supplying company provides the ingredient composition of the
compound feed, including the weight of each ingredient.

0 The feed supplying company selects the emission factor per ingredient from the
Nevedi Protocol.

= If emission factors are available for different geographical origins,
ingredients are mapped so.

= If there is emission factor available in the Nevedi database, the emission
factor for the product group of the ingredients will be used.

0 The feed company can decide to calculate company-specific GHG emissions for
processing and outbound transport. This is product-specific and based on
energy and fuel usage.

o It is unclear what estimations for GHG emissions coming from processing are
used when feed supplying company does not submit factory data.

e The Nevedi Protocol allows a feed supplying company to exclude emissions coming
from Land Use Change (LUC) when the feed supplying company can prove that the
LUC emissions are compensated via a Satellite-based Land Use Change (SBLC)
verification statement.

e SBLC credits represent soy cultivated on land not converted nor deforested in the last
20 years. The assessment is based on satellite data.

e SBLC credits can be bought from parties that are accepted by a FEFAC Soy Sourcing
accepted soy scheme.
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