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Summary
This analysis estimates the financial materiality of ten companies’ supply chain exposure to the
negative impacts of deforestation and biodiversity loss linked to Latin American (LatAm) beef and
embedded soy in animal products.
Given the lack of reported data, various levels of assumptions and approaches influence the
results. Therefore, the conclusions may not be fully accurate and may not be applied to other
companies in their sectors. At the same time, the insights drawn here should be helpful for
determining negative exposures in the context of highly limited data disclosure.
The companies reviewed here are active across different market segments, product groups and
geographies. They represent a sum value of USD 24.3 billion in LatAm embedded soymeal and
LatAm beef (Table 1), a total gross profit of USD 6.5 billion and an operating profit of USD 3.2
billion linked to LatAm embedded soymeal and beef. The total commodity volumes represent
approximately 9% of LatAm soymeal production and approximately 18% of LatAm beef production,
not considering potential double-counting due to supply chain relationships.
Two types of companies demonstrate material exposure (double digit ranges of global operating
profit) to LatAm beef and embedded soy:
-

vertically integrated business operations with own production as well as processing and
marketing of animal products (BRF, JBS and CPF)
leading restaurant chain operators globally (McDonald’s and Yum China)

For pure food product manufacturers as well as retailers, materiality is low as only a comparatively
small share of their business is exposed to embedded soymeal and beef from LatAm (Figure 1).
For companies with less than 1% exposure to this supply chain, a decline in demand for beef and
embedded soy would have a negligeable impact on profits.
Figure 1

Share of LatAm beef and embedded soymeal in global operating profit

Source: Profundo (2022).
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Table 1
Company

Summary: Exposure to selected companies to LatAm soymeal and beef – key numbers
Value (USD mln)

Gross profit (USD Operating profit (USD
mln)
mln)

As % of global
operating profit

BRF

3,825

804

227

42.6%

JBS

11,422

2,156

1,189

17.5%

CPF

2,138

275

82

13.3%

45

13

3

1.1%

Danone

209

101

31

0.8%

Nestlé

501

241

85

0.5%

McDonald's

3,172

2,072

1,372

13.7%

Yum China

1,428

298

117

14.5%

Carrefour

757

265

43

1.6%

Tesco

801

280

36

1.0%

24,298

6,504

3,186

Bel Group

Total

Source: Profundo.
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Introduction
The Conservation and Markets Initiative (CMI) of the Gordon and Betty Moore Foundation seeks to
advance conservation by delinking food production from ecosystem degradation. To accomplish
this with sufficient speed and at a meaningful scale, it aims to work with a critical mass of supply
chain actors to change behaviour and transform the markets for beef, leather, soy, and top-traded
seafood. By shifting the production, sourcing, and financing for these key globally traded
agriculture and seafood commodities, the Foundation seeks to reduce the threats from growing
international demand—averting deforestation and overfishing in the commodities’ primary
production regions and ensure that conservation can endure. The Finance Hub, which was
established by the Foundation to advance sustainable finance, works within CMI to build the
analysis, tools and strategies to ensure that financial institutions who provide capital to companies
involved in the beef, soy, leather, and seafood value chains, routinely scrutinize the business
consequences of deforestation and overfishing, and develop incentives for companies to eliminate
the associated sustainability risks in their supply chains. The Finance Hub also works to support
the development and financing of more sustainable business models.
This report was developed for The Finance Hub as part of its effort to understand the financing
flowing to downstream companies that are exposed to the supply chains that CMI works on with
respect to deforestation-linked supply chains. To test Profundo’s methodology for calculating the
materiality of companies’ exposure to negative sustainability impacts linked to Latin American
(LatAm) beef and embedded soy in their supply chains, this project assesses a selection of ten
important downstream companies active across different product groups and geographies.
Chapter 1 explains the methodology that is initially applied to estimate the volumes of LatAm beef
and soy in the companies’ supply chains, and to subsequently evaluate the materiality of this
exposure. In Chapter 2, the results of these research steps are presented for each company.
Finally, Chapter 3 summarises the results across the two commodities and draws conclusions on
the key findings.
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1
Methodology
This project assesses a selection of ten downstream companies in relation to their
exposure to Latin American (LatAm) beef and soy, applying Profundo’s profit chain
methodology in calculating the materiality of companies’ exposure to negative
sustainability impacts.
Due to the lack of data availability and disclosure on the direct and indirect (embedded) use of
these commodities, flexible approaches are required to come up with best estimates. The
following sections describe the chosen methodology as well as the data limitations.

1.1

Objective

To assess the materiality of the exposure of a group of selected downstream actors to the Latin
American beef and soy supply chains.

1.2

Company selection

A list of ten strategically relevant downstream companies was developed based on a range of key
criteria, including:
•
•
•

Significant inputs of soft commodities, including specifically beef and soy from LatAm;
Leading branded goods producers, retailers and food service companies, active on the LatAm
and global markets;
Publicly listed companies to allow access to business-related data.
Table 2

Companies selected for analysis

Company

Country

Sector

BRF (Brasil Foods)

Brazil

Integrated food producer

JBS

Brazil

Integrated food producer

Charoen Pokphand Foods (CPF)

Thailand

Integrated food producer

Bel Group

France

Dairy producer

Danone

France

Dairy producer

Nestlé

France

Dairy producer

McDonald’s

United States

Restaurant chain operator

Yum China

China

Restaurant chain operator

Carrefour

France

Retailer

Tesco

United Kingdom

Retailer

While all selected companies are active at the downstream end of the chain, several of them have
large, vertically integrated operations with activities from upstream production and primary
processing down to the marketing of branded products.
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1.3

Company exposure to beef and soy from Latin America

In estimating the companies’ supply chain exposure to beef and soy from LatAm, specific origin of
the commodity, for example from the Amazon, Cerrado or Gran Chaco Biomes, or production
criteria, for example voluntary certification schemes or other criteria aiming to achieve
deforestation / conversion free (DCF) sourcing was not considered. This is due to the lack of
comprehensive supply chain traceability, transparency, and disclosure.
The volume of LatAm beef and embedded soy (i.e., soy volumes used during the production of
animal products incl. meat, dairy, or eggs but no longer physically present in the end product) in the
companies’ supply chains is estimated based on a combination of several variables and sources.
As large consumer goods companies are increasingly aiming to improve their monitoring of highrisk supply chains like beef and soy from LatAm, estimates on the sourcing of beef and embedded
soy have been published by some of the selected companies. Relevant sources include the forest
and climate reporting under the CDP and annual progress reports to the Roundtable on
Responsible Soy (RTRS). Wherever possible these data are used for the calculations. In general
terms, the following approaches are chosen for the further estimates:
•

For companies involved in upstream animal product and feed production and processing in
Brazil, the volumes of embedded soymeal are calculated based on national animal feed
composition tables for pork and poultry.1 For beef, the reported slaughter numbers are used.

•

For branded goods producers, the exposure to LatAm beef and embedded soy in animal
products is assessed based on product sourcing and production estimates and average
embedded soy content in key products. The calculation of average volumes of soymeal
required to produce a unit of meat, dairy, or eggs relies primarily on estimates developed in a
recent project for the WWF European Policy Office.2 These are adjusted to reflect the local
situation where this seems relevant, for example in the case of China and Brazil, where the soy
content in feed tends to be higher than in Europe.
Wherever feasible, the analysis uses country-level estimates for the share of LatAm beef and
soy in supply chains based on trade statistics. For companies with a manufacturing footprint
spanning across several regions or globally, the share of LatAm soy in global or regional soy
production and trade is used as a proxy to evaluate the exposure to commodities originating
from the LatAm region.

•

For the two retailers, the companies’ own estimates for embedded soy in private label products
are available. However, retailers generally treat information on their specific shares of private
label versus branded products as confidential business information. To extrapolate from
embedded soy in private label to overall exposure in the complete product offer, generic market
data on the country shares of retailer private label sales3 are adjusted to reflect the higher
average share of private label especially in the meat and dairy sections. For retailers with
presence in several geographic regions, the volumes are also corrected based on the share of
LatAm commodities in the overall local soy consumption based on trade statistics.

•

For food service companies, estimates of LatAm beef consumption are based on the regional
footprint of these actors and the role of LatAm beef on these markets. Similarly, estimates for
volumes of embedded LatAm soy in other livestock products are based on sales volumes and
regional footprints, as explained above.

For beef, it is assumed that cattle in Brazil and other Latin American countries as well as in North
America and Australia is largely grass-fed. For all production of animal products in Brazil, 100%
LatAm sourcing of embedded soy is assumed.

1.4

Supply chain data quality

Lack of comprehensive traceability and transparency remains a widespread issue in these supply
chains, as monitoring and tracing these flows is still at an earlier stage than for some other bulk
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commodities, particularly palm oil. The scope of disclosure to the CDP, the most frequently cited
source of data, is often limited in that companies only report on selected geographies or products
and do not provide details on the approach. Therefore, even companies’ own estimates are not
precise, as the companies themselves acknowledge.
The final basis for calculation is dependent on data availability per individual company. Direct
requests to the analysed companies yielded only two responses. In these two cases, only few new
pieces of data could be added as business confidentiality or lack of data prevented further
disclosure.
Due to varying levels of data publication and resulting differences in the approach to estimating
volumes of beef and (embedded) soy, the underlying choices and reasoning are explained in the
individual company sections.
This data quality issue also means that estimates for soy have to be limited to embedded soybean
meal (soymeal) as the key soy product used in animal feed and accounting for the largest soy
product volumes consumed directly or indirectly by the selected companies.a Where it is not clear
from company reporting whether the volumes refer to soybean equivalents or soymeal, the latter is
assumed as it is the most commonly used soy product in the analysed supply chains.
The commodity volumes may be underestimates for some companies and overestimated for
others. Where companies do not provide own estimates for soy use, the average volumes of
soymeal embedded in animal products must rely on generic estimates for animal feed
composition for selected geographies. However, these composition figures cannot fully reflect
differences between countries and may be subject to changes over time. In focussing on soymeal,
the estimates disregard the –smaller - use of other soy products, such as toasted soybeans or
soybean oil, in animal feed. Moreover, the direct use of soybean oil or other soybean products by
food producers or fast-food companies is disregarded due to a lack of data.
As is explained for each of the companies, the approach to evaluating their exposure to the LatAm
beef and soy supply chains must be adapted to each individual case. Using in some cases only
own estimates based on the extrapolation of production and sales figures from different
geographies, and in other cases the estimates made by companies themselves leads to inherent
inconsistencies in the resulting volumes. Company estimates may be based on various differing
approaches which cannot be verified due to a lack of detailed disclosure. Moreover, companies are
also still searching for the best approach to quantifying their exposure to embedded soy, as is
demonstrated by the frequently significant shift in reported volumes from one year to another due
to revised methodologies.

1.5

Value calculation and required data

As explained above, relevant data on supply chains is not consistently available from company
sources at the required level of detail. The same accounts for value and profits, where companies
did not disclose their numbers on beef and embedded soy. In general, there is no accounting
system for that. Therefore, calculations had to be made based on the supply chain analysis
explained above, combined with the Profit Chain methodology, which is explained in the following
sections.
1.5.1 Profit Chain analysis
After supply chain analyses has traced the flows of volumes, the financial analyses can use the
reported gross margins and operating margins to calculate the values, the pricing-up, and the
profits linked to the relevant (embedded) commodity.

a

The two main products resulting from the crushing of soybeans are soybean meal (on average 78.5%, depending on
the protein content) and soybean oil (18.5% on average).
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The supply chain analysis shows how, for instance, Brazilian soy flows from farmer to consumer.
This enables an estimate for margins of traders, refiners, animal feed producers, livestock and
dairy farmers, slaughterhouses, dairy companies, fast-moving consumer goods companies
(FMCGs) and supermarkets. In all these steps, value is added to the embedded soy product,
sometimes by just re-packaging. In every step, the embedded commodity faces a pricing-up and
gets a bit more expensive. Every stage in the chain generates a gross profit and an operating profit,
based on the specific action.
Companies’ published financials show revenues and cost of goods sold (COGS: raw materials,
packaging). The difference is gross profit, which includes direct and indirect expenses, such as
labour costs, use of machines, marketing costs, management costs, bonuses, restructuring costs
and other expenses. After deduction of these costs, ‘operating profit’ remains, to cover financing
costs, dividends, and taxes, to pay owners of a company's equity and bonds, as well as
governments.
The purpose of discussing both ‘gross’ and ‘operating’ profit is to distinguish between the
beneficiaries of each – management, shareholders, banks, bondholders, and governments benefit
from both, while labour only benefits from ‘gross’. Mentioning them both therefore gives the best
insight in who is benefiting most from the added value created in a supply chain.
1.5.2 Pricing-up
In every step of the supply chain, the embedded material is priced up because of value added,
profit margins, and cash needed to pay taxes. As explained in section 1.5.1, the ‘gross profit’ and
‘operating profit’ are preferred as indicators of how each step in the chain is “benefiting” from the
(embedded) commodity.
The pricing-up concept is crucial as general company accounts lack information about how much
on average was paid, for example, for the embedded soymeal in the milk used for a milkshake.
This can be calculated through investigating the sourcing costs (or COGS) in each step in the
supply chain as well as the net revenues. By adding the ‘average’ pricing-up of the leading
participants in one part of the chain (soy crusher, for example), the result of the addition is the
sourcing cost for the next chain level (animal feed producer).
This analysis leverages previous work on Brazilian soy in the Dutch and Belgian soy supply chains.4
The latter has not been published but the outcomes for pricing-up in each step were very close to
the Dutch outcomes. This might be explained by the fact that the Netherlands and Belgium have
similar markets but might also be due to the general market structure in the soy supply chain
globally. Overall, monopolies and oligopolies can influence the market power in a chain and have
an impact on profit margins and division of profits between the various levels in a supply chain.
However, there are reasons to assume that conditions globally are quite similar.
For soybeans and soymeal, global soy prices exist and will be very similar for every crusher and
trader active in the chain. The phase of global trading and global/local crushing is dominated by a
group of companies that is selling a commodity without material product differentiation.
Customers can switch between suppliers without paying a very different price. The pricing-up is
approximately 11% (see Table 3).
In a next step, the product is sold to an animal feed company, which is adding value to the product
by the addition of vitamins, grain and other ingredients. Animal feed companies are in competition
with for instance grass from the land and their pricing needs to take that into account. More
importantly, the animal feed sector is very fragmented, with a lot of competition. Pricing-up is
approximately 25%.
The following step is to the farmer, which is characterised by little product differentiation and a
high level of competition. As there is a lack of comparable data and periods of profits are followed
by periods of losses (due to weather, or plant/animal diseases), the assumption is that the pricingup in this step of the costs of goods sold is not material. The product goes to slaughterhouses,
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dairy companies and egg packers which sometimes have a relatively low profit margin, also due to
lack of differentiation and a high level of competition.
The step to food processors (FMCGs) and retail is more complex. Strong pricing power (strong
brand franchises) by FMCGs exists in some brand products with embedded soy, for instance in
yogurt, ice-cream, some cheeses, and chocolate, but less for meat, milk and eggs. This means
some FMCGs can generate a high pricing-up of input material, like Danone and Nestlé.
For retailers, gross margins tend to be higher for most of their fresh and perishable products. Drypackaged food, which can remain on the shelf for long, bear lower gross margins and lower risks
for retailers. As most products with embedded soy are perishable, the assumption is that gross
margins on these products are much higher, approximately 35% versus 20-25% for the whole
product range of a retailer.5 The assumption for the operating margin is that the margin on
perishable goods is equal to the retail average as unit labour costs in retail for perishable products
are higher.
Fast-food companies with their restaurants and franchise structure have their own margins. Like
retailers, they source mainly from slaughterhouses, dairy companies, and egg packers.
Table 3 presents the input (sourcing) prices per ton embedded soy/beef that are used for each
step in the chain for the relevant companies. Based on the analysis above about transparency and
available information, this is the best starting point for the calculation for each company. The
values and profits related to the input tonnages are calculated based on each company’s gross
margin and operating margin.
Table 3

Pricing-up per step in the supply chain, 2021
Soymeal index

Soymeal
(USD/ton), after
pricing-up

Beef index

Beef (USD/ton)

World price (USD/ton)

1.00

480.6

1.00

4,948.5

Average trader/cruncher

1.11

534.9

Animal feed

1.39

669.4

Mid/downstream animal
products

1.83

882.0

1.00

4,948.5

Downstream dairy

1.98

951.1

Egg packer

1.62

776.8

Average downstream

1.81

870.0

Retailer/food service

3.02

1450.0

1.64

8,135.3

Level in chain

Source: Profundo calculations; Kuepper, B. and G. Rijk (2020, October), Who’s Profiting from Brazilian Soy?, Amsterdam, Netherlands:
Profundo, commissioned by Greenpeace Netherlands; Indexmundi (2022).
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2
Analysis of selected companies
For each of the selected companies, the following sections present the results of the
supply chain exposure assessment in relation to beef and soy from LatAm, followed by
the analysis of the materiality of this exposure. The ten companies are broadly clustered
as far as the small selection allows, starting with vertically integrated animal feed and
animal product manufacturers BRF, JBS and CPF. This is followed by dairy processors
Bel Group, Danone and Nestlé, leading restaurant chain operators McDonald’s and Yum
China, and finally the retailers Carrefour and Tesco.
2.1

Brasil Food (BRF)

2.1.1 Supply chain data
BRF is a vertically integrated Brazilian food producer with a focus on poultry and pork products. It
is involved in the production of animal feed, the raising of poultry and hogs, the slaughtering and
processing of poultry and pork to produce processed food products, and the distribution of
unprocessed and processed products throughout Brazil and in global export markets. Key brands
include Sadia, Perdigão and Paty.
BRF operates three soybean crushing plants. It produces soybean oil and soymeal as well as
refined soy flour and is the top animal feed manufacturer in Brazil.6 In 2021, BRF produced 10.1
million metric tons (tons) of animal feed in Brazil (24 facilities) and 824,000 tons in Turkey (3
facilities). Moreover, three third-party units exclusively supply BRF with feed premix.7 9,900
integrated producers supply 1.7 billion chickens and 10.1 million pigs per year. In addition, beef,
dairy and eggs are purchased from third-party suppliers.8 Moreover, BRF is an important producer
of margarine, with soybean oil as a key ingredient, and has entered the market for alternative
protein products which may contain soy.9
To estimate BRF’s soy consumption to manufacture animal products, two different approaches are
chosen. Firstly, estimates for the use of soymeal in feed are made, based on the estimated
average share of soymeal in feed for hogs and poultry in Brazil of 32%.b,10 Moreover, 100% of
LatAm soy in domestic Brazilian production is assumed, and an estimated share of 79% in Turkey,
based on the relative share of LatAm soy in imports to Turkey. This results in an estimated 3.43
million tons of LatAm soymeal consumption (Table 4).

b

The average assumed soymeal content in poultry is with 35% higher than that for hogs with 20%.
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Table 4
Feed production

Embedded soy use in BRF feed production

Volume (tons)

Embedded soymeal
(est., tons)

10,071,000

3,221,125

100%

3,221,125

824,000

263,549

79%

207,961

10,895,000

3,484,674

Brazil
Turkey
Total feed

LatAm soymeal
Embedded LatAm
share (est., %) soymeal (est., tons)

3,429,086

Source: BRF (2022), Formulário de Referência – 2022, p. 209; Guimarães Cruz, F.G. and J.P.F. Rufino (2017); Rostagno, H.S. (ed.) (2011);
Trademap (2022).

Alternatively, the reported volumes of animal products processed by BRF can be analysed, looking
at poultry, pork, beef, dairy, and eggs. The company reported total food production of 5.61 million
tons in 2021, of which 78.4% or 4.4 million tons is accounted for by inputs of animal origin.11
Applying average volumes of soymeal embedded per kg of product and taking the (small) share of
Turkish production and relative role of LatAm soy in that market into account, the company
accounted for an estimated 5.10 million tons of embedded soymeal (Table 5).
Table 5

Embedded soy use in BRF animal products

Volume (est., tons)

Embedded soymeal
(est., tons)

Poultry*

3,149,858

4,134,189

99.6%

4,117,818

Pork

1,212,780

984,633

100%

984,633

Beef

16,844

-

-

-

Dairy

225

741

100%

741

Eggs

22,459

118

91%

107

Total

4,402,165

5,119,681

Animal product

LatAm soymeal
Embedded LatAm
share (est., %)** soymeal (est., tons)

5,103,299

Note: *including broilers and turkeys; **considering distribution between production in Brazil and Turkey.
Source: BRF (2022), 2021 Integrated Report; Guimarães Cruz, F.G. and J.P.F. Rufino (2017); Rostagno, H.S. (ed.) (2011).

The volume of soymeal calculated from this approach is higher than the one purely looking at
BRF’s animal feed production. This may be explained by the animal feed sourced from the
mentioned independent suppliers and the supply of animal products from third parties. BRF only
sourced a small volume of an estimated 16,844 tons of beef from third-party suppliers in Brazil.
When only applying estimates for Brazilian soy, the results differ minimally due to the
overwhelming dominance of Brazilian sourcing in BRF’s operations, at 3.36 million tons of soymeal
based on the animal feed production, and 5.08 million tons based on the second approach of
analysing BRF’s animal products.
2.1.2 Materiality of exposure
The company has an integrated business model, and a major part of the processes start with the
production of animal feed. Nearly all of BRF’s animal feed production is used for its own meat
production. Looking to the output of its meat business, the company also sources a share of
animal nutrition externally. Therefore, the 3.4 million tons embedded soymeal in animal feed faces
an input price from the crusher level (USD 535 per ton). As for the total animal products, an
estimated 5.1 million embedded soymeal is needed, the remainder (5.1 minus 3.4 = 1.7 million ton)
requires a higher input price (USD 669/ton) (Table 3).
In 2021, the company realised a gross profit of USD 1,887 million on net revenues (= excluding
VAT) of USD 8,973 million, a gross margin (= gross profit/net revenue) of 21%. The operating profit
was USD 533 million, which means that the operating margin (= operating profit/net revenue) was
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5.9%. The implicit pricing-up ratio is 1.27x (= 100%/(100%-21.0%)). This ratio is used to convert the
input price of all embedded soymeal to obtain sales price per ton of embedded soymeal, as the
company does not report separate gross margins for the various stages. BRF’s beef activities are
relatively very small. The assumption is that the beef is bought against world market prices (USD
3,908/ton). Again, the pricing-up ratio is used to estimate the sales price.
Based on the gross margin (21.0%), the gross profit earned on embedded soymeal and beef was
USD 804 million and the earned operating profit was USD 227 million. A material part of BRF’s
operating profit is based on embedded LatAm soymeal or beef, estimated at 42.6%.
Table 6

BRF exposure to LatAm embedded soymeal and beef, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln)

Global operations

8,973

Gross margin/pricing-up

1.27

1,887

533

21.0%

Operating margin

5.9%

Embedded soymeal in
own animal feed

3.4

535

1.27

677

2,323

488

138

Embedded soymeal in
feed from external
suppliers

1.7

669

1.27

848

1,419

298

84

0.02

3,908

1.27

4,949

83

18

5

3,825

804

227

Beef
Total
% of global operating
profit generated by
LatAm soymeal and
beef

42.6%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.

2.2

JBS

2.2.1 Supply chain data
JBS, headquartered in Brazil, is the leading beef company in the world as well as a sizeable player
in poultry and pork in the U.S., Australia and Europe. Its vertically integrated operations range from
animal feed to slaughtering, processing, and the sale under dozens of brands, including Swift,
Pilgrim’s, Moy Park and Friboi. In has no own cattle herds in Brazil, but sources from direct and
indirect suppliers. It also invests in alternative protein products which may directly contain soy.12
In order to estimate its footprint in beef and soy from LatAm, a geography- and sector-based
approach is chosen. For U.S. and Australian production, it is assumed that no soymeal from LatAm
is embedded in meat, dairy and egg production. For chicken and pork in Europe, the volume of
embedded soy is estimated based on slaughter numbers reported by the company13 and average
volumes of embedded soy per kg of product.14 The share of LatAm soy is calculated based on the
average origins of soy imports to Europe. For domestic Brazilian production, JBS discloses
soymeal use of 1.7 million tons in its CDP Forest report.15
The assumptions lead to a total use of 2.43 million tons of embedded soymeal in JBS’s
production. When considering only Brazilian soy, the resulting volume is somewhat smaller at 2.19
million tons of soymeal.
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Table 7

Embedded soy use in JBS animal products

Annual slaughter
(est., heads)*

Embedded
soymeal
(est., tons)

LatAm soy share
(est., %)

Embedded LatAm
soymeal (est.,
tons)

552,824,100

931,989

73%

682,746

3,575,400

99,915

73%

73,194

Brazil (total)

1,676,242

100%

1,676,242

Total

2,708,145

Animal product
Poultry Europe
Pork Europe

2,432,182

Note: *in line with the recent IATP report on JBS, an average number of 354 operating days is used to extrapolate daily slaughter
reported by the company; applying 78% average carcass yield for chicken and 75% for pork.
Source: JBS (2022) Investor presentation 4Q21 and 2021 Results; JBS (2021), CDP Forests 2021; IATP (2022), JBS Calculation based on
EI 2018 methodology 7 April 2022 [Google doc]; Trademap (2022).

To estimate JBS’ exposure to beef from Brazil, the reported number of slaughtered heads per day
is extrapolated to yearly slaughter. The resulting 11.84 million heads of cattle is converted to retail
weight, applying average conversion rates for Brazilian cattle. The total volume of LatAm beef is
therefore 1.90 million tons (Table 8).
Table 8
Animal product

JBS beef production
Heads slaughtered*

LatAm beef (tons)

Beef LatAm

11,841,300

1,902,660

Total

11,841,300

1,902,660

Note: *in line with the recent IATP report on JBS, an average number of 354 operating days is used to extrapolate daily slaughter
reported by the company; based on 51.5% average carcass yield and 65% retail yield at an average slaughter weight of 480kg.
Source: JBS (2022) Investor presentation 4Q21 and 2021 Results; JBS (2021), CDP Forests 2021; IATP (2022), JBS Calculation based on
EI 2018 methodology 7 April 2022 [Google doc]; Moreira, H.L. et al. (2019), “Breeding goals and economic values for Nellore cattle in a
full-cycle production system”, Universidade Estadual de Maringá.

2.2.2 Materiality of exposure
For the input price of embedded soy in JBS’s production, the price of animal feed is used. In some
countries the company is also selling branded products. In the calculation (Table 9), the gross
profit of the embedded soymeal in these branded products is based on its general gross margin
(18.9%); the margins of one of JBS’s entities with brands, Pilgrim’s Pride, are not applied as JBS’s
margins give a better oversight of the whole integrated chain in which the company is active. A
similar argument is applied to the operating profit.
In 2021, the company realised a gross profit of USD 12,284 million on net revenues of USD 65,090
million, a gross margin of 18.9%. The operating profit was USD 6,776 million, which means that the
operating margin was 10.4%. The pricing-up ratio is 1.23x. This ratio is used to convert the input
price of all embedded soymeal. For beef, JBS needs another approach. As the company is selling
the (fresh) beef on the global market, the world market price of USD 4,949/ton is relevant as the
sales price per ton. The input price is calculated by deducting the implicit gross profit from the
sales price, leading to USD 4,015 per ton of beef. Implicitly, this is the price that JBS pays to the
farmers which bring in their cattle.
Based on the gross margin (18.9%), the gross profit earned on embedded soymeal and beef was
USD 2,156 million and the earned operating profit was USD 1,189 million. The calculation shows
that JBS’s global operating profit is materially exposed to LatAm beef and soymeal, at an
estimated 17.5%.
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Table 9

JBS exposure to LatAm embedded soymeal and beef, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln)

Global operations

65,090

Gross margin/pricing-up

1.23

12,284

6,776

18.9%

Operating margin

10.4%

Embedded soymeal in
poultry, pork

2.43

669

1.23

825

2,007

379

209

Beef

1.90

4,015

1.23

4,949

9,415

1,777

980

11,422

2,156

1,189

Total
% of global operating
profit generated by
LatAm soymeal & beef

17.5%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.

2.3

Charoen Pokphand Foods (CPF)

2.3.1 Supply chain data
Charoen Pokphand Group Co., Ltd., headquartered in Thailand, serves as a parent company of C.P.
Group and holds shares of subsidiaries in Thailand and overseas, including in Europe and the US.
C.P. Group companies, both listed and private, operate across many industries ranging from
industrial to service sectors. Its vertically integrated agribusiness and food subsidiary, Charoen
Pokphand Foods Plc (CPF), has the widest global presence.16 Key agricultural sectors in which the
company engages include animal feed, fish and seafood, beef, pork, poultry, and eggs, processed
foods and ready meals, as well as input production (seeds, fertilizer) and crop farming. CPF
generated 37% of its 2021 sales via its Thai operations (31% domestic and 6% export), and 63%
from international operations (of which 22% Vietnam and 6% China). These operations are spread
across 17 countries worldwide, including in Asia, Europea, North and South America. Its feed
business operates in ten countries, of which eight Asian, plus Russia, Turkey and joint ventures in
Canada. Soybean meal is one of the key raw materials named by the company, however, no details
on sourced volumes are given.17
Detailed data on production figures and geographies could not be accessed for this research. CPF
discloses in the framework of the CDP reports, however, it considers data on raw material
consumption as commercially sensitive and therefore does not report volumes.18 Moreover, the
company only provides ballpark production figures across all livestock sectors. Therefore, the
estimated volume of feed production in its more than 60 facilities in combination with the average
share of LatAm soy in imports to Thailand are used as proxies to calculate the company’s
exposure. The basis of this calculation is the overall production capacity in combination with the
capacity utilization rate as reported by the company for 2021 (Table 10). It could not be
established how the feed volumes are distributed between the different segments. Therefore, the
estimate for the average composition of feed used for hogs, poultry and in aquaculture is applied
to this volume.19
Assuming that CPF uses its own feed in its integrated animal product businesses, these
calculations suggest a use of 3.48 million tons of LatAm soymeal (Table 10). When only applying
estimates for the share of Brazilian soy, the estimated volume of soymeal consumed by CPF drops
to 3.34 million tons.
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Table 10 Soy use in CPF feed production
Feed production

Volume (tons) Embedded soymeal
(est., tons)

Production capacity

20,000,000

Production actual 2021

15,600,000

LatAm soymeal
Embedded LatAm
share (est., %) soymeal (est., tons)

4,212,000

Total feed

83%

3,483,076

4,212,000

3,483,076

Sources: CPF (2022), Annual Report 2021, p. 30; Kuepper, B. and M. Stravens (2022), Mapping the European Soy Supply Chain –
Embedded Soy in Animal Products Consumed in the EU27+UK, Amsterdam, Netherlands: Profundo, commissioned by WWF European
Office; Trademap (2022).

2.3.2 Materiality of exposure
As the company is buying large amounts of embedded soymeal for its animal feed activities, which
are subsequently used in its vertically integrated business, the input price consists of the price paid
to the soy trader/crusher.
In 2020, the company realised a gross profit of USD 2,062 million on net revenues of USD 16,047
million, a gross margin of 12.8%. The operating profit was USD 618 million, which means that the
operating margin was 3.9% (Table 11). The pricing-up ratio of 1.15x is used to convert the input
price of all embedded soymeal.
Based on the gross margin, the gross profit earned on embedded soymeal was USD 275 million
and the earned operating profit was USD 82 million. CPF’s operating profit is materially exposed to
embedded LatAm soymeal, estimated at 13.3%.
Table 11 CPF exposure to LatAm embedded soymeal, 2020
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

16,047

Gross margin/pricing-up

1.15

2,062

618

12.8%

Operating margin

3.9%

Embedded soymeal

3.48

Total

535

1.15

614

2,138

275

82.3

2,138

275

82.3

% of global operating
profit generated by
LatAm soymeal

13.3%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.

2.4

Bel Group

2.4.1 Supply chain data
The French Bel Group specialises in fruit and dairy single-serving portion snacking, most famously
the La Vache Qui Rit and Babybel cheese snacks. Bel Group states on their website that: “To
prepare our cheeses, we collect nearly two billion liters of milk each year, from 2,500 partner
producers, in 11 dairy basins around the world.”20 Bel nowadays operates over 40 subsidiaries and
33 production sites around the world.21 The locations of these sites are distributed across Europe
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(20), Middle East / Greater Africa (6)c, North America (6), and in Vietnam (1).22 For North America, it
is assumed that no LatAm soy is used in dairy cattle feed. For the other locations, average shares
of LatAm soy in imports are applied. As no regional breakdown of milk sourcing is available, the
number of facilities in a region is used as a proxy for the relative importance in total production.
These shares are combined with the total soymeal use of 77,000 estimated by Bel Group itself.
Based on the company’s own estimates of soymeal use, these assumptions lead to an estimated
consumption of 47,400 tons of embedded LatAm soymeal (Table 12). When only considering
embedded Brazilian soymeal, this volume decreases to around 31,000 tons.
Table 12 Embedded soy use in Bel Group dairy production
Share LatAm Embedded soymeal
Embedded LatAm
# of production
soymeal in imports
(est, tons) soymeal (est, tons)
sites
(est., %)

Region
Europe

20

73%

Middle East / Africa

6

78%

North America

6

0%

Vietnam

1

97%

33

62%

Total

77,071

47,391

Sources: Bel Group (2020) Bel CSR Program: 2020 Communication on Progress, p.2; Eurostat (2022); Trademap (2022).

2.4.2 Materiality of exposure
Bel Group is only exposed to embedded LatAm soy through its milk sourcing. In 2020, the
company realised a gross profit of USD 1,150 million on net revenues of USD 3,946 million. The
operating profit was USD 300 million, which means that the operating margin was 7.6% (Table 13).
The gross margin of 29.1% implies an implicit pricing-up of 1.41x from raw material to the end
price of the product.
Based on Bel Group’s gross margin (29.1%), the gross profit earned on embedded soymeal was
USD 13.0 million and the earned operating profit was USD 3.4 million. LatAm soymeal generated
1.1% of Bel Group’s operating profit.

c

Plus, one inactive site in Syria.
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Table 13 Bel Group exposure to LatAm embedded soymeal, 2020
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

3,946

Gross margin/pricing-up

1.41

1,150

300

29.1%

Operating margin

7.6%

Embedded soymeal

0.05

Total

669

1.41

945

45

13

3.4

45

13

3.4

% of global operating
profit generated by
LatAm soymeal

1.1%

Source: Profundo supply chain analysis; Bloomberg; Annual Reports.

2.5

Danone

2.5.1 Supply chain data
Danone is a French company with global presence in more than 120 countries. The company
states to be the world’s no.1 producer of fresh dairy and plant-based products (accounting for 54%
of sales in 2020), Europe’s no. 1 actor in advanced medical nutrition, and the global no. 2 in early
life nutrition and packed waters. Among its key brands are Activia, Aptamil, Danone, evian, Nutrilon
and Volvic.23 It collects around 5.9 million tons of fresh milk on an annual basis.
In aiming to improve the measurement of its soy footprint, Danone has introduced the so-called
‘cool farm tool’ to collect on-farm data. It currently covers around 5 million tons or 85% of its fresh
milk intake. The company estimates that in total, 330,000 tons of soybean equivalents are
embedded in its fresh dairy supply.24 Based on average crushing results this volume of soybeans
equals approximately 260,000 tons of soybean meal.
Not considered yet in these calculations is the company’s use of dairy-based ingredients, such as
lactose, whey powder or casein ingredients. It is beyond the scope of this research to develop a
methodology for a reasonable estimation of the equivalent milk volume that should be applied for
these by-products of milk processing. To account for milk powder as a dairy ingredient with an
estimated eight-times higher input of milk volume to obtain one unit of powder, an estimate for the
soymeal embedded in this product is included in the calculations.
The estimated total embedded volume of 308,000 tons of soybean meal is then distributed across
the production regions by using the company’s regional production shares as a proxy. In a last
step, the share of LatAm soy embedded in Danone’s products is estimated based on average
regional soy import shares from LatAm.
The available data leads to an estimated embedded volume of at least 162,400 tons of LatAm
soymeal in Danone’s dairy products (Table 14). When only considering the presence of Brazilian
soy, the estimated volume decreases to 101,000 tons.
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Table 14 Embedded soy use in Danone dairy production
Share in total
(%)

Production site

Milk sourced
(tons)

Embedded
Embedded
LatAm soymeal
soymeal (est.,
LatAm soymeal
share (est., %)
tons)*
(est., tons)

North America

21%

64,634

0%

-

Latin America

11%

33,856

100%

33,856

Europe

29%

89,256

73%

65,386

CIS

24%

73,867

49%

36,268

Other

15%

46,167

58%

26,861

Total

5,900,000

307,779

162,371

Note: based on estimates of soymeal embedded in fresh milk intake plus estimate of soymeal embedded in purchased milk powder.
Source: Danone (2021), Annual Financial Report 2020, p. 183; Eurostat (2022); Trademap (2022); Danone (2021), CDP Forests Report
2021.

2.5.2 Materiality of exposure
In 2021, Danone realised a gross profit of USD 12,962 million on net revenues of USD 26,962
million. The operating profit was USD 3,808 million. Danone is transparent on the operating
margins achieved in its specific divisions using soy; it does not provide gross margins for these
groups, only for the total company. As Waters (the division not using soy) was relatively small in
2021 (also due to a sales decline to hotels, restaurant and café sectors during COVID-19
lockdowns), the total operating margin of Danone (14.1%) was quite close to the margin for the
soy-based activities (14.7%). The 14.7% is used for the operating margin linked to embedded
soymeal. The embedded soymeal volumes are based on the milk the company is buying. As
concluded in the supply chain analysis, the company mainly sources directly from farms.
Therefore, the input price of animal feed is used.
Based on Danone’s gross margin (48.1%), the gross profit earned on embedded soymeal was USD
101 million and the earned operating profit was USD 31 million. Danone’s operating profit has a
low exposure to LatAm soy, at an estimated 0.8%.
Table 15 Danone exposure to LatAm embedded soymeal, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

26,968

Gross margin/pricing-up

1.93

12,962

3,808

48.1%

Operating margin

14.1%

Operating margin soy
linked activities

14.7%

Embedded soymeal
Total

0.16

669

1.93

1,289

209

101

31

209

101

31

% of global operating
profit generated by
LatAm soymeal

0.8%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.
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2.6

Nestlé

2.6.1 Supply chain data
Nestlé, headquartered in Switzerland, is one of the top food and beverage companies in the world,
with more than 2,000 brands for coffee, drinks, pet care, cereals, and other products. Dairy is
Nestlé’s biggest raw material by volume, with many milk and milk-derived ingredients used in its
products. These include dairy and infant nutrition products, as well as ice cream, beverages, and
confectionery.25 The company claims to be the world’s largest milk company in terms of sales
value.26
Directly sourced soy use is disclosed by Nestlé at 560,000 tons, of which 93% is traceable to crush
site, including Argentina (6.3%), Brazil (12.3%), and 75.6% other origins, including North America,
Russia, Italy and Serbia. The directly sourced soy products are primarily used in the company’s
Purina Petcare Business while only small amounts are used in some plant-based products.27 As no
breakdown by type of soy product is available, it is assumed that this is also predominantly
soymeal.
Embedded soy sourced by Nestlé is relevant in fresh milk (6.5 million tons in 2018) and various
dairy ingredients (1.5 million tons in 2018),28 equalling around 12 million tons of fresh milk
equivalents in total.29 The company estimates that its indirect soy footprint is 825,000 tons, of
which 30% are potentially linked to conversion risk countries.30 For the further calculations, it is
assumed that the estimate represents soymeal and that the 30% at risk are linked to LatAm
origins.
Based on these variables, an estimated 352,000 tons of LatAm soymeal are embedded in Nestlé
products (Table 16). When focussing on Brazil, this estimate reduces to around 316,000 tons.
Table 16 Embedded soy use in Nestlé dairy and pet food production
Embedded soymeal
(est., tons)

LatAm soymeal share
(est., %)

Embedded LatAm
soymeal (est., tons)

Direct use

560,000

19%

104,160

Embedded use

825,000

30%

247,500

Region

Total

1,385,000

351,660

Sources: Nestlé (2021), CDP Forests 2021; Nestrade S.A. (Nestlé Group) (2022), Roundtable on Responsible Soy - Member Annual
Progress Report 2021.

In relation to beef, Nestlé disclosed that it sourced a total of 154,000 tons in 2021. Out of this
volume, 0.06% originated from Brazil, or 92 tons (Table 17).31
Table 17 Beef sourcing by Nestlé
Animal product

Beef (tons) Share of LatAm beef (%)

Beef

154,000

Total

154,000

0.06%

LatAm beef (tons)
92
92

Source: Nestlé (2021), CDP Forests 2021.

2.6.2 Materiality of exposure
In 2021, Nestlé realised a gross profit of USD 45,949 million on net revenues of USD 95,690 million,
a gross margin of 48.0%. The operating profit was USD 16,302 million, which means that the
operating margin was 17.0%. The pricing-up ratio is 1.92x (Table 18).
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Nestlé is one of the largest milk companies worldwide. For a large part, it sources directly from
farmers. Additionally, whey powders and other milk related ingredients are sourced from other
parties, which are priced up but the relative size is not known in detail. Therefore, the assumption
in this report is that the sourcing is divided 75/25% respectively from farmer and other dairy
companies. This affects the input price, which is the basis for pricing-up and gross and operating
profit calculation.
Based on Nestlé’s gross margin, the gross profit earned on embedded soymeal was USD 241
million and the earned operating profit was USD 85 million. Due to its diversified business model,
Nestlé has a low profit exposure to embedded LatAm soymeal and beef of 0.5%.
Table 18 Nestlé exposure to LatAm embedded soymeal and beef, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

95,690

Gross margin/pricing-up

1.92

45,949

16,302

48.0%

Operating margin

17.0%

Embedded soymeal
Sourced from farmer

0.26

669

1.92

1,288

340

163

57.9

Sourced from dairy
company

0.09

951

1.92

1,830

161

77

27.4

Total embedded
soymeal

0.35

500

240

85.3

0.9

0.4

0.1

501

241

85.4

Beef

0.0001

Total

4,949

1.92

9,520

% of global operating
profit generated by
LatAm soymeal and
beef

0.5%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.

2.7

McDonald’s

2.7.1 Supply chain data
McDonald's, incorporated in the United States, is the second biggest restaurant company by
revenue globally32 with over 36,000 restaurants and franchises in more than 100 countries around
the world. McDonald’s discloses some supply chain information to the CDP,33 and the
Sustainability Accounting Standards Board (SASB) Index.34 For soy consumption, it discloses to
the CDP only the volume of soy used in chicken production that originates from Argentina, Brazil,
and Paraguay, and therefore is considered to carry a high risk of deforestation, and its share in
total soy embedded in chicken sourced by the company. The raw material data is collected
primarily through the company’s Supply Chain and Sustainability annual raw material survey of
suppliers (TraQtion). Where information is not available, volumes are conservatively extrapolated,
assuming origins from high-risk forest locations.35
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No soy volumes linked to other important products included in the fast-food company’s menu are
included in the disclosure, like pork, eggs, dairy or beef from non-grass-fed systems. Therefore,
several other proxies to estimate the embedded soy linked to these products used in McDonald’s
supply chain are used to extrapolate from national level data to the global business. The
extrapolations are, in the case of U.S. data, based on the 2021 share in revenues in geographical
segmentation. In other cases, the country share in the number of overall stores is used as a
proxy.36
•
•
•
•

Eggs: the annual consumption of eggs reported for the U.S. (2.2 billion eggs) is extrapolated to
global consumption based on the U.S. share in geographically segmented revenues,37 resulting
in an estimated 5.8 billion eggs globally.
Dairy: the 2020 consumption of milk reported for the German section (24,085 tons)38 is
extrapolated to a global consumption of 600,000 tons based on the German share in the
number of stores.
Pork: the reported volume of approximately 292 million pounds of pork in the U.S.39 is
extrapolated to a global use of 348,000 tons.
Beef: the total reported consumption as disclosed in CDP reporting (796,000 tons)40 is
corrected to only consider the share which can be expected to not be fully grass-fed and
therefore also receive soy ratios in feed, albeit at lower levels than other livestock. The
company reports to source 85% of its beef from the United States, Canada, Australia, New
Zealand, Brazil, France, Germany, Ireland, Poland, and the UK. For the purpose of this analysis,
the beef volume including embedded soy is estimated at around 338,000 tons.

For fish, the company reports for several country operations that only wild-caught Alaskan Pollock
or Hoki is served in Filet-O-Fish sandwiches, which represent the majority of total fish volumes
served by McDonald’s.41 Fish feed is therefore disregarded.
The resulting volumes of animal product are multiplied with estimates of average embedded soy
per kg of product,42 and an estimate of the weighted average share of LatAm soy in McDonald’s
global, or in the case of beef its European supply chain. These calculations result in an estimated
total volume of embedded LatAm soymeal in McDonald’s operations of 674,000 tons (Table 19).
When limiting the analysis to Brazilian soymeal, the volume is estimated at 577,000 tons.
Table 19 Embedded soy in McDonald’s animal products
Volume sourced
(est., 1,000 tons /
million eggs)

Embedded
soymeal
(est., tons)

LatAm soymeal
share (est., %)

Embedded LatAm
soymeal
(est., tons)

n/a

878,283

55%

480,421

5,777

167,524

43%

71,301

Milk

673

22,218

43%

9,457

Pork

348

142,590

43%

60,688

Beef

338

71,038

73%

52,040

Animal product
Chicken
Eggs

Total

1,281,653

673,907

Source: McDonald’s (2021), CDP Forests 2021; McDonald’s (2022), Form 10-K to the U.S. Security and Exchange Commission, p. 50;
McDonald’s (2021, December), McDonald’s Systemwide Restaurants; McDonald’s (2018) “”Cage-Free Egg Goal is a Game Changer”,
viewed March 2022; McDonald’s Germany (2020), Corporate Responsibility Report 2020 – At a glance, p. 7; McDonald’s (n.d.) “Animal
Health & Wellbeing”, viewed March 2022; McDonald’s (2021) Purpose & Impact: Progress Summary 2021-2021, p.3; McDonald’s (n.d.)
“Dive Right In! The Journey of McDonald’s Filet-O-Fish”, viewed March 2022; Kuepper, B. and M. Stravens (2022), Mapping the European
Soy Supply Chain – Embedded Soy in Animal Products Consumed in the EU27+UK, Amsterdam, Netherlands: Profundo, commissioned by
WWF European Office; Trademap (2022).
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To estimate McDonald’s’ exposure to beef from LatAm, the company’s CDP disclosure is used. The
reported 16.3% of beef originating from Argentina, Brazil, Paraguay, and Australia is corrected for
the estimated share of Australian origin, resulting in an estimated total use of LatAm beef of
104,000 tons (Table 20).
Table 20 Beef sourcing by McDonald’s
Animal product

Volume sourced (tons)

Est. share LatAm beef

LatAm beef (tons)

Beef

795,944

13%

103,791

Total

795,944

103,791

Source: McDonald’s (2021), CDP Forests 2021.

2.7.2 Materiality of exposure
McDonald’s realised a gross profit of USD 15,176 million on net revenues of USD 23,233 million in
2021. The operating profit was USD 10,049 million. Based on a gross margin of 65.3%, the pricingup ratio is calculated at 2.88x (Table 21).
Globally, McDonald’s is a very large buyer of beef: approximately 2% of all beef produced
worldwide. Of these beef tonnages, an estimated 13% come from Brazil/LatAm. A part of the beef
the company sources is fattened outside LatAm, based on soymeal, grain and grass. In embedded
soymeal, the company has a large sourcing for chicken, milk, eggs and beef. A substantial part of
the embedded soymeal use comes from LatAm. As the company has a very high gross margin
(65.3%) and a high operating margin (43.3%), the gross profit and operating profit linked to its beef
and embedded soymeal volumes are relatively high per ton, leading to a total estimated gross
profit on LatAm beef and soymeal of USD 2,072 million, and an operating profit of USD 1,372
million (Table 21).
In total, the global McDonald’s operating profit is materially linked to LatAm beef and soymeal, at
13.7%.
Table 21 McDonald’s exposure to LatAm embedded soymeal and beef, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

23,233

Gross margin/pricing-up

2.88

15,176

10,049

65.3%

Operating margin

43.3%

Embedded soymeal

0.67

870

2.88

2,509

1,691

1,104

731

Beef

0.10

4,949

2.88

14,269

1,481

967

641

3,172

2,072

1,372

Total
% of global operating
profit generated by
LatAm soymeal and
beef

13.7%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.
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2.8

Yum China

2.8.1 Supply chain data
Yum China Holdings Inc. (YUMC), is a U.S. incorporated fast-food restaurant company
headquartered in Shanghai, China, listed on the NYSE and with a secondary listing on the HKEX in
2020. It is the third largest restaurant chain globally by revenue, and the largest in China.43 The
company operates over 12,000 restaurants across mainland China. Following the separation from
Yum! Brands Inc. in 2016, YUMC acquired the exclusive right to operate and sub-license the KFC,
Pizza Hut, and Taco Bell brands in mainland China.44 Besides these Western dining banners, it also
operates Chinese dining through Little Sheep, East Dawning, and Huang Ji Huang, and coffee
shops under Coffii & Joy and Lavazza Asia.45
There are only few bits of information that allow to make an estimate on the company’s exposure
to LatAm soy and beef.
•
•
•

Chicken: according to a 2019 media article, Yum China reportedly buys on average 1 billion
chickens per year.46 Using average conversion rates this number can be converted to an
estimated retail weight of 1.76 million tons.
Pork: based on chicken and pork prices in combination with the estimated share of the two
products in YUMC’s COGS,47 the volume of pork meat used by Yum China can be estimated at
120,543 tons.
Milk: According to the company, it served 140 million K-cups of coffee in its KFC restaurants in
2020, which is far dominant to Coffii & Joy and Lavazza in terms of number of outlets.48 In
combination with an estimated average addition of 85 ml of milk per cup, this results in
approximately 11,900 tons of milk.

In combination with average shares of embedded soymeal per kg of product and estimates for the
average share of LatAm soy in Chinese imports, a total estimated use of 1.78 million tons of
soymeal is calculated for YUMC, of which approximately 1.30 million tons are sourced from LatAm
(Table 22). No estimates for embedded soymeal in the likely use of beef, eggs or farmed fish by
YUMC could be considered in the further calculations. When only considering Brazilian origin, the
estimated volume totals 1.14 million tons of embedded soymeal. It also remains unclear whether
beef sourced from LatAm is used in the company’s menus.
Table 22 Embedded soy in Yum China’s animal products
Volume sourced
(est., 1,000 tons

Embedded
soymeal
(est., tons)

1,764,048

1,685,869

73%

1,233,222

Pork

120,543

89,237

73%

65,277

Milk

11,900

393

73%

287

Animal product
Chicken

Total

1,775,498

Share of LatAm Embedded LatAm
soy in imports
soymeal
(est., %)
(est., tons)

1,298,786

Source: Moon, L. (2019, November 22), “Yum China, KFC hit by rising poultry prices in China amid African swine fewe epidemic”, South
China Morning Post; CMB International Securities (2020, December 7), Yum China (9987 HK); Refinitiv (2021, September 23), Edited
Transcript – Yum China Holdings Inc Investor Day (Virtual), p. 5; Kuepper, B. and M. Stravens (2022), Mapping the European Soy Supply
Chain – Embedded Soy in Animal Products Consumed in the EU27+UK, Amsterdam, Netherlands: Profundo, commissioned by WWF
European Office; Trademap (2022).

2.8.2 Materiality of exposure
In 2021, Yum China realised a gross profit of USD 2,055 million on net revenues of USD 9,853
million, a gross margin of 20.9%. The operating profit was USD 806 million, which means that the
operating margin was 8.2% (Table 23). The pricing-up ratio of 1.26x is used to convert the input
price of all embedded soymeal.
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The company is sourcing embedded soymeal through finished products from slaughterhouses
(poultry, pork) and dairy companies. Its operating margin is much lower than that of McDonald’s,
although it is active in the same sector. The difference in franchise ownership might be a reason
for the difference.
Based on these estimates, Yum China realised gross profits of at least USD 298 million and an
operating profit of USD 117 million on embedded LatAm soymeal. Because of its meals including
meat and milk, the company’s operating profit is materially dependent on embedded LatAm
soymeal, at 14.5%.
Table 23 Yum China exposure to LatAm embedded soymeal, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

9,853

Gross margin/pricing-up

1.26

2,055

806

20.9%

Operating margin

8.2%

Embedded soymeal

1.30

Total

870

1.26

1,099

1,428

298

117

1,428

298

117

% of global operating
profit generated by
LatAm soymeal

14.5%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.

2.9

Carrefour

2.9.1 Supply chain data
French retailer Carrefour is among the top-10 largest retailers in the world and was the no. 6
European food retailer in 2020.49 The company has retail operations in six European (France,
Belgium, Italy, Poland, Romania, and Spain) and two South American countries (Argentina and
Brazil), and one Asian country (Taiwan).50 Carrefour's suppliers are located primarily in the
countries where the retailer operates. With France as the biggest business unit, the main part of
the suppliers is located there.51
Soy is a direct ingredient in several Carrefour products, but primarily embedded in livestock
products.52 For 2020, Carrefour used the RTRS calculator to determine a volume of 170,542 tons of
embedded soybean equivalents in the group’s own-brand animal products, of which the retailer
located the largest shares in eggs and poultry sold under its own brands, followed by beef and milk
(Figure 2). The share of eggs in embedded soy seems comparatively high. Of the total soy volume,
70% was conventional soy, while 30% were organic and/or non-GM. For France, the estimated
footprint of embedded soy amounted to 98,000 tons, of which 53% were conventional soy and 47%
organic and/or non-GM.53

Page | 23

Figure 2

Carrefour soy footprint own-brand products, 2020

Source: Carrefour (2021, March), Carrefour's Forest Positive Commitment on Soy, p. 2.

In 2020, the company launched the Group’s Soy Footprint mapping for own brand products.
According to the first year’s mapping, 19,404 tons of soybeans embedded in its own-brand meat
products in 2020 originated from Brazil and 9,000 tons from Argentina in 2020. With 73.1%, the
majority of the soybean equivalent embedded in the retailer’s own-brand products came from
unknown origins, while 6.4% were sourced from other origins (e.g. France).d,54
Overall, the assortment of private label products in conventional supermarkets in Europe account
for a share of anywhere between 30 and 50%, while this share remains below 20% in Latin
America.55 Retailers generally do not disclose data on their private label share, however, according
to industry representatives the share of private label is considerably higher in animal products.56
Therefore, the average shares of private label across all retailing in relevant countries are
increased by 50% as a proxy of this higher share, and weighted according to Carrefour’s
geographic breakdown of sales. In a last step, the estimated share of LatAm soymeal across the
different locations is applied. This approach results in an estimated total of at least 204,000 tons
of LatAm soymeal embedded in Carrefour’s total sales (Table 24). When only considering
estimates for Brazilian soy this volume totals an estimated 150,300 tons.
Table 24 Embedded soy in Carrefour sales
Products
Private label

Average private
label share (est.,
weighted, %)

Embedded
soymeal (est.,
tons)*

51%

133,875

Branded products

126,222

Total

260,098

Share of LatAm
soy (est., %)

Embedded LatAm
soymeal (est.,
tons)

78%

204,048

Note: *converted from soybean equivalents to resulting soymeal volume based on average crushing ratio.
Sources: Carrefour (2021, March), Carrefour's Forest Positive Commitment on Soy, p. 2; Carrefour (2021), CDP Forests Report 2021;
Carrefour (2022), Universal Registration Document 2021, p. 282; PLMA International (2021), “Private label today – Private label maintains
strong position across Europe”, viewed in March 2022; Trademap (2022).

d

The percentage mentioned in the CDP report for Argentinian soy in Carrefour’s private label animal products (8.9%)
does not match the mentioned volume numbers. It is not clear what the reason for the inconsistency is.
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For beef, Carrefour discloses in its CDP 2021 report an estimated procurement of 53,000 tons of
Brazilian beef in nature. To account also for processed beef products this volume is increased by
20%, resulting in an estimated volume of 63,600 tons of Brazilian beef sold by Carrefour (Table 25).
Table 25 Beef sourcing by Carrefour
Animal product

Brazilian beef (est., tons)

Beef in nature

53,000

Beef processed (est.)

10,600

Total

63,600
Source: Carrefour (2021), CDP Forests Report 2021.

2.9.2 Materiality of exposure
In 2021, Carrefour realised a gross profit of USD 19,365 million on net revenues of USD 88,872
million, a gross margin of 21.8%. The operating profit was USD 2,688 million (Table 26).
The company is a large buyer of Brazilian beef through its Brazilian operations. The Brazilian entity
makes up 16.2% of Carrefour’s global revenues, and 33.8% of its operating profit. This higher
percentage is a consequence of the operating margin of the Brazilian operations (6.3%) which is
more than double that of the global operations (3.0%).
Table 26 Carrefour global versus Brazilian operations, 2021
Geography

Net revenues
(USD mln)

Gross profit Operating profit
(USD mln)
(USD mln)

Gross margin

Operating
margin

Global

88,872

19,365

2,688

21.8%

3.0%

Brazil

14,431

2,761

909

19.1%

6.3%

16.2%

14.3%

33.8%

% of total

Source: Profundo; Bloomberg (2022).

In the calculation for beef value and profits, the gross margin is set at 35%, as explained in section
1.5.2. For the operating margin, the Brazilian margin is used as all beef is sold in that region. For
embedded soymeal, the average operating margin of Brazil and the global entity is used as soy is
used in both entities. The gross margin is set at 35%. Based on these assumptions, a pricing-up of
1.54x is applied.
In total, Carrefour’s gross profit earned on LatAm beef and embedded soymeal totalled an
estimated USD 265 million and the operating profit USD 43 million. Despite Carrefour’s large
presence in Brazil, and its important position in distribution/retailing of beef in that country, the
operating profit is only for 1.6% based on LatAm soymeal or beef.
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Table 27 Carrefour exposure to LatAm embedded soymeal and beef, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

88,872

19,365

Gross margin/pricing-up

1.28

21.8%

Gross margin/pricing-up
perishable

1.54

35.0%

Operating margin

2,688

3.0%

Brazilian operations

14,431

2,761

Gross margin/pricing-up

1.24

19.1%

Gross margin/pricing-up
perishable

1.54

35.0%

Operating margin

909

6.3%

Embedded soymeal:
dairy, meat, eggs

0.20

870

1.54

1,338

273

96

13

Beef

0.06

4,949

1.54

7,613

484

169

30

757

265

43

Total
% of global operating
profit generated by
LatAm soymeal and
beef

1.6%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.

2.10 Tesco
2.10.1 Supply chain data
Tesco is a leading multinational retailer headquartered in the United Kingdom with stores around
the UK and Republic of Ireland, as well as in Central Europe (Hungary, Czech Republic and
Slovakia). In 2020, it was the no. 5 food retailer in Europe.57 It sells branded products, as well as
products manufactured and/or sold under the various Tesco brands.
For its private label products, Tesco states that its “[…] mapping indicates that 99% of our soy
footprint is indirect as soymeal used in animal feed”.58 In its RTRS report, an approximate
breakdown of this footprint by banner (Tesco, Tesco International, and Booker) is provided,
summing up to a total of 513,000 tons of soymeal for 99% of own brands (equalling 518,182 tons
for 100%).
For the purpose of estimating the overall embedded soymeal in Tesco sales, this volume is
adjusted by the estimated additional share of branded goods. The average shares of private label
in Tesco’s countries of operation, which are higher in the UK than in Eastern Europe, are increased
by 50% to account for the higher share of private label in animal products.59 These shares are then
multiplied with average shares of LatAm soy in imports. These assumptions lead to a total volume
of 598,500 tons of LatAm soymeal embedded in Tesco’s total sold goods (Table 28). When only
considering estimates for Brazilian soy this share decreases to 249,000 tons due to the large share
of Argentinian soy in UK imports.

Page | 26

Table 28 Embedded soy in Tesco sales
Products

Average private
label share (est.,
weighted, %)

Embedded soymeal
(est., tons)*

61%

518,182

Private label
Branded products

261,081

Total

779,263

Share of LatAm soy
(est., %)**

Embedded LatAm
soymeal (est.,
tons)

77%

598,457

Note: *increased to 100% from Tesco’s estimate for 99% of sales; **applying UK shares for Tesco UK and Booker, and EU-average for
other locations.Sources: Carrefour (2021, March), Carrefour's Forest Positive Commitment on Soy, p. 2; Carrefour (2021), CDP Forests
Report 2021; Carrefour (2022), Universal Registration Document 2021, p. 282; PLMA International (2021), “Private label today – Private
label maintains strong position across Europe”, viewed in March 2022; Trademap (2022).

Tesco states that it does not sell Brazilian beef in its stores.60
2.10.2 Materiality of exposure
Tesco realised a gross profit of USD 6,548 million on net revenues of USD 84,204 million in 2021,
an overall gross margin of 7.8%. The operating profit was USD 3,773 million, which means that the
operating margin was 4.5% (Table 29). As explained in section 1.5.2, the gross margin for
perishable products is set higher at 35%. A pricing-up ratio of 1.54x is therefore used to convert the
input price of all embedded soymeal.
Like Carrefour, Tesco operates supermarket chains, but has no material exposure through LatAm
stores. As the company sells no Brazilian beef since 2018, also sales exposure to the rest of the
world to beef from LatAm has gone to zero. However, the embedded LatAm soymeal sales in
animal products are estimated relatively high versus Carrefour. Consequently, Tesco’s operating
profit exposure to LatAm soymeal is 1.0%, which is close to Carrefour’s 1.6%.
Table 29 Tesco exposure to LatAm embedded soymeal, 2021
Volume
Input
(est., mln
price
tons) (USD/ton)

Pricing
up (x)

Sales
Net
Gross Operating
price
revenue
profit
profit
(USD/ton) (USD mln) (USD mln) (USD mln

Global operations

84,204

6,548

Gross margin/pricing-up

1.08

7.8%

Gross margin/pricing-up
perishable

1.54

35.0%

Operating margin
Embedded soybean
meal
Total

3,773

4.5%
0.60

870

1.54

1,338

801

280

35.9

801

280

35.9

% of global operating
profit generated by
LatAm soymeal

1.0%

Source: Profundo supply chain analysis; Bloomberg (2022); Annual Reports.
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3
Summary of financial analysis
The profit chain analysis of the selection of ten companies is not broad enough to allow
for generalisation of the findings across sectors. However, some conclusions can be
drawn from the results.
3.1

Exposure to embedded Latin American soymeal

When simply summing up, the soybean equivalent volume required to produce the soymeal
embedded in the supply chains of the ten investigated companies totalled an estimated 14.4
million tons. This combined volume accounted for an estimated 9.1% of total LatAm soybean
production in 2020/21.61 However, in summing up their soy use, double counting from, for
example, Danone or Nestlé products sold in Carrefour or Tesco stores or Yum China potentially
sourcing from JBS or BRF has not been considered.
Table 30 Summary: Exposure to embedded LatAm soymeal – key numbers
Company

Embedded
Value of Gross profit on
Operating
LatAm soymeal
embedded
embedded profit on LatAm
volume (est., LatAm soymeal LatAm soymeal soymeal (USD
mln tons)
(USD mln)
(USD mln)
mln)

Gross
profit/ton
(USD)

Operating
profit/ton
(USD)

BRF

5.10

3,742

787

222

154

44

JBS

2.43

2,007

379

209

156

86

CPF

3.48

2,138

275

82

79

24

Bel Group

0.05

45

13

3

275

72

Danone

0.16

209

101

31

619

189

Nestlé

0.35

500

240

85

683

242

McDonald's

0.67

1,691

1,104

731

1,639

1,085

Yum China

1.30

1,428

298

117

229

90

Carrefour

0.20

273

96

13

468

62

Tesco

0.60

801

280

36

468

60

Total

14.4

12,834

3,572

1,530

As % of total
LatAm soy
production*

9.1%

Note: *based on the estimated equivalent volume of soybeans embedded in products by the analysed companies and its share in total
LatAm soy production in MY 2020/21; not considering potential double counting.
Source: Profundo; preceding company tables; USDA FAS (2022), “PSD online”, viewed in May 2022.

BRF clearly dominates the group in volume with one-third of the total embedded soymeal. In value
and profit terms BRF is also one of the leading companies (with USD 787 million), but McDonald’s
is clearly larger (USD 1,104 million). JBS’ role is also material, in value as well as in profits (USD
379 million) related to embedded LatAm soymeal. In profits per ton, downstream actors reach
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higher levels than the upstream and midstream companies. McDonald’s is again the leading
company in this group.
In total, the ten companies generated USD 3,572 million gross profit on embedded LatAm soymeal,
and USD 1,530 million operating profit.
Recalculating these numbers to Brazilian soymeal only, the outcomes are slightly lower: USD 3,020
million gross profit for the group as a whole, and USD 1,338 million operating profit. The group of
ten captured an estimated 11.0% of the total Brazilian soybean production in 2020/21 when
disregarding potential double counting.
Table 31 Summary: Exposure to embedded Brazilian soymeal – key numbers
Company

Embedded BR
soymeal
volume (est.,
mln tons)

Value of Gross profit on
embedded BR embedded BR
soymeal soymeal (USD
(USD mln)
mln)

Operating
profit on BR
soymeal (USD
mln)

Gross
profit/ton
(USD)

Operating
profit/ton
(USD)

BRF

5.08

3,737

786

222

155

44

JBS

2.19

1,809

341

188

156

86

CPF

2.24

1,378

177

53

79

24

Bel Group

0.03

30

9

2

275

72

Danone

0.10

130

63

19

619

189

Nestlé

0.32

450

216

77

683

242

McDonald's

0.58

1,449

946

627

1,639

1,085

Yum China

1.14

1,250

261

102

229

90

Carrefour

0.15

201

70

9

468

62

Tesco

0.25

333

117

15

468

60

Total

12.1

10,767

2,986

1,315

As % of total
Brazilian soy
production*

11.0%

Note: *based on the estimated equivalent volume of soybeans embedded in products by the analysed companies and its share in total
Brazilian soy production in MY 2020/21; not considering potential double counting.
Source: Profundo; preceding company tables; USDA FAS (2022), “PSD online”, viewed in May 2022.

3.2

Exposure to Latin American beef

Only five of the analysed companies source LatAm beef. With a total estimated volume of 2.09
million tons, the group has an estimated uptake of 18.3% of total LatAm beef production (Table
32). Again, as in the findings on embedded soy, it must be considered though that this share may
include double-counting due to potential supply relationships between the analysed companies.
The group is dominated by JBS, the world’s largest beef company. However, in profits per ton
McDonalds and Nestlé reach much higher values. In total, the five companies generated USD 2,932
million gross profit on LatAm beef, and USD 1,656 million operating profit.
When only considering the exposure to the estimated volume of Brazilian beef, nearly the same
outcome is reached, except that the estimated 2.06 million tons of beef accounted for an
estimated 31.4% of the total Brazilian beef production, not considering potential double counting.
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Table 32 Summary: Exposure to LatAm beef – key numbers
Company

LatAm beef Value of LatAm Gross profit on
Operating
volume (est., beef (USD mln)
LatAm beef profit on LatAm
mln tons)
(USD mln) beef (USD mln)

Gross
profit/ton
(USD)

Operating
profit/ton
(USD)

BRF

0.02

83

18

5

1,041

294

JBS

1.90

9,415

1,777

980

934

515

0.0001

0.9

0.4

0.1

4,571

1,622

McDonald's

0.10

1,481

967

641

9,321

6,172

Carrefour

0.06

484

169

30

2,665

480

Total

2.09

11,465

2,932

1,656

Nestlé

As % of total
LatAm beef
production*

18.3%

Note: *based on the total volume estimated for the five companies and its share in the equivalent retail weight of total LatAm
production MY 2020/21; potentially including double counting.
Source: Profundo; preceding company tables; USDA FAS (2022), “PSD online”, viewed in May 2022.

3.3

Exposure to Latin American soymeal and beef

The combination of the values for both LatAm supply chains shows that McDonald’s and JBS are
the largest in absolute terms in profits generated from LatAm beef and embedded soymeal. BRF
and Yum China are the numbers three and four.
Operating profit made on LatAm beef and soymeal calculated as percentage of global operating
profit shows high outcomes for the same group of four. Now BRF has a leading position. This
group of four faces a financial materiality regarding Brazilian soymeal and beef.
Table 33 Summary: Exposure to LatAm soymeal and beef – key numbers
Value (USD mln)

Gross profit (USD
mln)

Operating profit
(USD mln)

As % of global
operating profit

BRF

3,825

804

227

42.6%

JBS

11,422

2,156

1,189

17.5%

CPF

2,138

275

82

13.3%

45

13

3

1.1%

Danone

209

101

31

0.8%

Nestlé

501

241

85

0.5%

McDonald's

3,172

2,072

1,372

13.7%

Yum China

1,428

298

117

14.5%

Carrefour

757

265

43

1.6%

Tesco

801

280

36

1.0%

24,298

6,504

3,186

Company

Bel Group

Total

Source: Profundo; preceding company tables.

If this table is recalculated to the exposure to Brazilian soymeal and beef, the change is relatively
small. The same four actors have a material exposure. The total value of the group of ten is slightly
lower.
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Table 34 Summary: Exposure to Brazilian soymeal and beef – key numbers
Value (USD mln)

Gross profit (USD
mln)

Operating profit
(USD mln)

As % of global
operating profit

BRF

3,821

803

223

42.6%

JBS

11,224

2,118

1,168

17.2%

CPF

2,049

263

79

12.8%

30

9

2

0.7%

Danone

130

63

19

0.5%

Nestlé

451

217

77

0.5%

McDonald's

2,584

1,688

1,118

11.1%

Yum China

1,250

261

102

12.7%

Carrefour

685

240

40

1.5%

Tesco

333

117

15

0.4%

21,887

5,692

2,818

Company

Bel Group

Total

Source: Profundo; preceding company tables.
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3.4

Conclusions

In the presented analysis of ten companies, material exposure to LatAm beef and embedded soy in
double digit ranges of global operating profit shares is found for a group of five companies: for
BRF, JBS and CPF as companies with vertically integrated business operations and own
production as well as processing and marketing of animal products; and for McDonald’s and Yum
China, both among the leading restaurant chain operators globally. For pure food product
manufacturers as well as retailers, relative materiality is quite low as only a comparatively small
share of their business is exposed to embedded soymeal and beef from LatAm (Figure 3).
Figure 3

Share of LatAm beef and embedded soymeal in global operating profit

Source: Profundo (2022).

This profit chain analysis relies on a relatively small number of companies. Therefore, only limited
overall conclusions can be drawn across the various types of actors with operations at different
stages of the supply chain. Moreover, the results are influenced by various levels of assumptions
and differing approaches to obtain estimates. Where companies do provide insights, it cannot be
verified in how far the methods and resulting estimates are complete and comparable.
The very limited data available as well as other methodology issues encountered show that
companies are themselves still busy with identifying valid approaches to calculate their soy and
beef footprints in complex supply chains. The more advanced actors in that regard are still only
focussing on limited parts of their exposure. Moreover, there is no transparency on gross margins
and operating margins of specific commodity lines that expose companies to sustainability risks.
This may be due to business confidentiality considerations or because there is simply no data
available at this stage.
Given the importance of deforestation to climate change and biodiversity loss, and the importance
of LatAm beef and soy supply chains to deforestation and biodiversity, this should clearly be a
priority topic for further research.
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