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Driven by the boomingjlobal meat industry and growing markets foegetable
oils, ®ybeanshave become therimary protein crop globallyHigh production
growth rates are particularlprevalentin South Americacontributing tomassive
deforestation biodiversity loss fires and emission of greenhouse gasekhe
Matopibaregion home to most of the remaining native vegetatiohthe Brazilian
Cerradobiome, is ahotspot of soydriven deforestation It is expected tosee
substantial future growthin soy cultivation. This paper maps players in the
Matopiba soy supply chaifpcusing on midstreamarushingas well acompound
feedandlivestock sect@in keysoyprocessing market§ heir soy consumption is
connected to considerabldeforestationrisk.

Key Findings:

1 In 2018/19, Brazil produced 128illion metric tons (Mt) of soyor 37
percent of the global total The domestic market consume3 percent
17 percent for animal feed, 3 percent each for food and biodigdes.
Cerrado biome accousfor 40 percent of Brazilian productiom 2017,

25 percentof Matopibasoywere processed domestically

9 The Brazilian feed and livestock industries are among the largest in the
world. TopfeedcompanieBRF, JBS and Aurora Alimentosasekey
poultry and porkproducers China is theop importer of Brazilianmeat.

1 China impors almost half ofMatopiba soy.Deficientdomestic protein
crop productionand the U.SChina trade war are driving impor&Shina
is the largest pork and egg producer and the sectandest poultry
producer.Key integrated feed and meat producers include New Hope
Liuhe, Wens Food Group and Muyuan Foodstuffs.

1 The EU is the second importer of Brazilian soy, driven by its persistent
crop protein deficit It accounted for 17 percent of Matopiba soy
exports in 20%. In the feed sector, Dutch companies ForFarmers,
Nutreco and De Heus atke largest playersGroupe ID.C (FR), Plukon
(NL) and Grupo Veronesi (IT) are key poultry meat companies, while
Danish Crown (DK)ginies (DE) and Coren (ES) are large EU pest m
producers.

1 Banks, bondholders and shareholders provifieancingin every part
of the soy supply chainConsequently finanders and investors face
business and investments riskfrom soydriven deforestation
throughout the entire supply chain providng ample opportunities to
engage and/or to divest.
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Soybeans: Braziltasbecomemost important soy supplier globally

Soybeans have become the most important protein crop globalBommercial varieties deliver higher
protein yields than most other legumes, oilseeds and cerg&dsa resultsoyis a key ingredient for
livestock feedssupplyinghe booming meat industry as well as a source of edible oil and feedstock for
biodieselMost of theglobal soybean production is crushed, resulting in two main products: soymeal (78.5
percent) and soybean oil (18.5 percemyazil has become the most important soy suppdilbally.

Figurel: Brazilian soy supply chain
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Note:Beginning stock2018/19 32.7Mt; production: 11Mt; ending stocks: 28.8lt.

EU and other countries are partially importing as soymeal that is directly used in animal feed.

SourceChain Reaction Researtased orABIOVE, 2019; USDA, 20I6se, 20182019 WATTAgNet, 201%eed Strategy2019;ANR 2019;
company publications
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Brazil now produces more than onthird of world soybean suppliesWhile the U.Shasincreased
production and was the largest soybean producer for many years, South American colavies
experienced a much faster growth during the last 20 years, accounting for a combined 57 percent of global
production in MY2019/203razilstands out with 123t or 37 percent of the global total (Figugg.

Figure2: Global solgean production1999 to 2019Mt)
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Soy is a key driver of deforestation in South American biomes
Cerrado biomea hotspot of soydriven deforestation in Brazil

The growth of soybeansas a potein and oil crop has been directly and indirectly connected targe-

scale deforestation, with high biodiversity losses andemissiors of greenhouse gasesSoybean
cultivation and cattleranching are primary drivers of deforestation in tropical forestd aavannahsf

South AmericaLarge areas of natural vegetation have been convertedhlnablebiomes The Amazon

Soy Moratorium which was first agreed in 2006, helped to significantly reducedsogn deforestation

in the Amazon biomeConversion in the Amazon biomagluding through fires, is now madgtdriven by

the expansion of cattle ranchingMleanwnhile, the Brazilian Cerrado biome has seen increased
deforestationfor soy cultivationin recent yearsWhile the Forest Codezquiresfarmers in the Amazon

to preserve up to 80 percentafmersareonly required to setside20 percent of native vegetation across
muchoftheCerradch y f @ F62dzi pp LISNOSyYy(d 2 Fenihiks& this ONINI R2 Qa

Deforestation in theCerradq driven in large part by the expansion of soy cultivation, hesmused loss of
biodiversity and high CQ emissions, while alsadisrupting water systems Annual carbon dioxide
equivalent (C@) emissiongotaled 168 Mt in 2018and 186 Mt in 2017 Other South American biomes
with high rates of soyelated deforestation includebut are not limited tothe Gran Chacdiome in
Argentina, ParaguayBoliviaand Brazilwhichis considered close to seeing irreversiblenage and the
BrazilianPantanal

As most soydriven deforestation in theCerradois legal, it is the most likely location for expected
growth of soy cultivation in BrazilThe current hotspot is the Matopiba region in the northern Cerrado,
GKSNBE Y2aid 27F 0K SativeehdblioR esidesAtNd ¥amd tynk, Weorestation rates
there arehigher than in many other regions of Brggigure3).
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Figure 3: Deforestation in the Brazilian Cerrado and Matopiba region ;2009
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SourceChain Reaction Research, basedomdeg20092018) and'Deter (2019).

Of the total area of native Cerrado vegetation cleared for soy cultivation between 2005 and 2016, 76
percent occurred inViatopiba. Abroad coalition of large food companies wighiposure to the soy and
beef supply chain, as well as a coalition of investarsportthe 2017Cerrado Manifestpwhichcalk for
adopting policies to halt legal and illegal deforestatibtfowever, dforts to implement a system to
compensatefarmersfor presening areas that they could otherwise cultivate stalléat two years,as
stakeholders could not reach an agreement on wawld provide funding On December 6, 201¢hree
European companiesere the first toannouncefinancial support fothe "Fundingfor Soy Farmers in the
Cerrado'initiative. British retailerTescocommitted USL3M, Dutch animal feed producétutrecoUSD
1M and Norwegian salmon farmesrieg SeafoodUSD2 per ton usedMeanwhile, a2019 analysis by
Soterroni et afound that an agreement for zero native vegetation conversion in the Ceawld avoid
the lossof 3.6 million ha of native vegetation to soybeans by 2050.

Traders face financial risk from exposure to deforestatitinked Cerrado soy

The Bolsonaro govament in Brazil favors the expansion of largeale agriculture over forest
protection and encourages moves to weakemvironmentalprotection efforts in favor of agribusiness.
Recent developmentsinclude an announcement in early November 2019 by Braziliamers
represented by soy producer associati@prosojaBrasil, and supported by the federal government, to
start a campaign to eliminate the Amazon Soy Moratorililis development is taking plaegen though
scrappinghe Amazon soy moratorium woulgut at leastthe USD 5 billiofiuiropean Unior(EU)market
for Brazilian soy atisk. The Brazilian grain exporters associati®hECwhich represets the major soy
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traders, published a statement stressing that global grain traders are opposing a ban on soy purchases
from newly deforested areas in the Cerrado. Meanwhile, the Brazilian Association of Vegetable Oll
Industries ABIOV]; which also counts the leading oilseed traders among its members, wakis tdhe
Amazon moratoriunin placeand participates in discussions on how to eliminate-doyen deforestation

in the Cerrado.

Among the ANECand ABIOVEmembers are the major soy traders from the Cerrado, ADM, Amaggi,
Bunge, Cargill, COFCO and LTt&sdraders are involved at various stages of the Brazilian supply chain,
as aggregators operating silos in soy production regions, cruskdiisle oil and lodiesel producers,
infrastructure operators anéxporters.Facilitiedn Cerrado states accounted for a combined share of 57
percent of domestic crushing capacity in 2016 (Figyre

The major traders all support thémazon Soy Moratorium antdave made ¢pbal commitments to zero

deforestation that apply to the CerradoAs membersof the Soft Commodities Forum (SCthese

companies also committed @common framework for reporting and monitoring progress on transparent

and traceablesoysupply chains for soy ihe Cerrado However, thepledgesremainvague in relation to

their commitmentsto exclude conversion of all native Cerrado vegetatand implementation of

effective norcompliance mechanismdNone ofthe traders support the Cerrado Manifestédis CRR
LINBGA2dzaf & NBLRNISRI (KS G(NHBSMEInGgath§dedrasationidk.i A 2y LI
As a result, they mayace revenueat-risk, financing risk, and reputation riskom exposure to

deforestation in their supply chains.

In the mid- and downstreamindustries, a wide range of processing companieave becomelependent
on soy supplies from BrazilConsequentlycompanies involved in the manufacture ahimal feed,
livestock productsbiodesel and edible oire exposed to risks from deforestatidinked soy in their
supply chains.

Brazilian domestic soy supply chain
Twenty-three percent of Brazilian soy production processed domestically

In total, approximately 23 percent of the Brazilian soy harvest is consumed domesticdily2018/19,
soymeal foranimal feedaccounted for ¥ percentfood use ofsoybean oifor 3 percent and biodiesdbr
3 percent (Figurd). The remaining 77 percemtasexported, with Chinand the EU as main destinations.

TheCerradoBiome accounted for 40 percent of the total Brazilian soy production in 2(Hgrdomestic
consumption the share of Cerrado soy stood at 51 percdnttotal, 15.6Mt of soy produced in the
Cerradowere processed domestically in 20TThe share of Cerrado seyported byleading tradervaried
between19 percent and 46 percerfFigured).

Thefour states that make up thé/atopiba region of the Cerrado accounted famly 10 percent of total
Brazilian soy production in 201 but sawthe highest risk of deforestation. Twentyfive percent of the
Matopiba soy production was consumed destically, representing 10 percent of the overall Brazilian soy
consumption. Matopiba has considerable potential for further soy expansion, benefitting from a favorable
farm structure and efficient logistics. Key soy traders from Matopiba in 2017 inclBdede (12.5
percent), Cargill (12.1 percent), ALZ Grdos (an origination and commercialization JV between Amaggi,
Louis Dreyfus Company and 2dah Grain Brasil) (10.0 percent) and ADM (7.8 percent).
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Figured: Soy crushing capacity in Brazilian states §2@dns/day) and share of Cerradsoy in
sourcingof leading traders (201Mt)
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Leadingcrushers are also major players in edible oil and biodiesel market

Five companies account for half of the domestic Brazilian ®oyshing capacityThese companies are
all leading soy traders and include some of the largest producers of biodiesel arel @til{Figure).

Figureb: Braziliansoy crushe@roduction by sector, 2018

) Industry segment
Share in - I
Owner- . Domestic Biodiesel
Company . Matopiba . .
ship trade crush Edible oil Rank| Market share Volume
share (M liter)
Bunge Listed 12.5% 16% | #1 food company, ofirands #14 3% 148
Primor, Soya, Salsaretti, Deliciz
Cargill Private 12.1% 8% | #3 food companyhrandsLiza, #11 4% 220
Veleiro
ALZ Private 10.0% 8% | Brands(LDCYila Velha, - Sector entry -
Gréog Valéncia Amaggir019
ADM Listed 7.8% 8% | BrandsConcoérdia, Corcovado #3 9% 447
Granol Private 1.0% 6% | BrandsGranol, Tupa #4 8% 443
Adamantina
Other 54% 76% 4,041

*JV betwee\maggi, buis Dreyfus CompangenNoh.
SourceTrase 2018; BMI Industry Reports, 2029 B 2019; company publications.

With 5.3 bilionlitersa 2 f R Ay  Hbioiesdmarkelis dedndl ddli to the U.S. In the most recent
available fiveyear data (20122016), soybean oil accounted on average for 77 percenBrakilian
biodieselieedstock The remainder is mostly animal fats with an average of 18 percent.
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Brazil holds a global top position in feed and livestock production

The Brazilian feed industry is the thirgesti n

the worl d, dri ven by t

population, high consumption of meatand large meat export volumesTlotal domestic livestock feed
productionin 2018 was 704t, with poultry and pig feed as the key sectors (Figh)teThe 2IMt of soy
(18.1Mt soymeal plus 2.8t soybeans) processed into animal feed in Brazil in 204ré a key source of
high-quality proteinin compound feed. Typically, the share of soymeal is highest in feed for broilers and
layers, followed by pig feed and a smaller share in dairy cattle feed. It can thus be assumed that poultry
feed accounts for a larger share in the soy volume processegiéhthan thed S O (52 pédRent share in
overall compound feed production.

Figure6: Share of different livestock feeds in Brazil, 2018, |smedtock production, 2018
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SourceAll About Feed2019;FAOStat2019.
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The Brazilian poultry and pork sectors are characterized by a high level of integrafibe.top3 Brazilian
animal feed producers (Figui®, BRF, JBS and Aurora Alimentos, aralsdleading meatpackers. They
account for a combined share of 21 percent of domestic feed production. Leadingry and pork
companies provide farmers with all inputs, including animal feed. In return, farmers deliver livestock for
slaughterexclusively withthese companies.

Figure7: Top3 Brazilianfeed

producers, 2018

Company | Owner- | Animal feed | Soy volume | Comment
ship (1,000 tons)| (1,000 tons)

BRF Listed 10,506 n/a | Feed used for own broiler andg production; small volumes solt
to other companies35 industrial units in Brazil, 16 abraad

JBS Listed 3,000 1,797 | JBS subsidiageargproduces animal feed faywn and thirdparty
broiler and hog productiorSeara has over,000poultry and pork
producersdividedbetween own farms and integrated producers

Aurora Coop 1,440 n/a | AuroraAlimentosoperates 14eedmills. In addition, ipurchases

Alimentos 540,000 tons of feed from affiliated cooperatives annually.

Other >57,534

Total 72,300

Note: includes feed production in Brazil as well as in foreign operations.
SourceWATTAgNet, 201%eed Strategy2019;company publications.
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Compared with its share e 3 f 2 0 |
in beef (14 percent of global total) and broitdrickenproduction (12 percent)Approximately80 percent
of beef, 72 percent of poultrgneatand 81 percent of pork argonsumecddomesticallyPoultry is the most
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important Brazilianmeat export, accounting for around 28 percent of production. Dairy and eggs are
predominantly consumed domestically.

Brazil is the secondargest producer and the largest exporter of poultry globally, servingralfjions of

the world. Furthermore, it ranks fourth on both production and exports of pork globally and second after

the U.S. for beef production, while it is first in beef exporisensivebeef farming with the addition of

pre-mixed compound feeds is also expanding in Brazil. However, cattle are still largelf aRsp . NI T A f ¢
pork production grew by 20.1 percent (to 3.68) over the last decade, with an increase of 22 percent in

exports (to 645,50Mt or 18 percent of production). Meanwhile, poultry productiorcreasedby 50

percent. The poultry sector includes a small number of lariggers namely BRF with its Sadia and

t SNRAIN2 06 NI y,Rbich hayeR combingdshafe ®-48lpercent of slaughtEne remainder

of the sector is fragmentedmong many smadl players Brazilian BRFisalgoK S ¢2 NX RQ& f | NBS?
exporting company. Figuilists leading Brazilian meat producers and exporters.

Figure 8: Top pork, poultry and dairy producers in Brazil, 2018 (heads slaughtered/liters milk/
layers)

Livestocksegment

Company sor:/iv;er- Rank V' Rank m Rank @ Rank Q)

Broiler Hogs Dairy Layers
JBS (Seara) Listed #1 3,500M #1 28M
BRHFSadia and Perdigao), Listed #2 1,628M #2 9.6M
Aurora Alimentos Coop. #3 264M #3 4.9M #5 5225M
Granja Mantiqueira Private #1 10M
Granja Yabuta Private #2 10M

SourceWATTAgNet2019;Poultry Intenational, 2019;Pig Progress2019;Scot Consultorie2019, company publications.

Retailers are the most important channel for fooshlesin Brazil In 2018, they were responsible 67
percent ofdomesticsales sugyesting a similar share for sales in the livestock product segmeme$ood
servicechannelaccountedfor 33 percentof food salegEMIS Insights, 2019).

Brazilian livestock industrgupplies domestic and international markets

China and the Middle East are key destinations of Brazilian poultry and pork meat (Figlta 2Q19

China saidhat it would allow more Brazilian meat to enter the country due to the significant decline in

domestic pork productiona majormarket develaJY Sy & G KF G AYLI OGSR . NITAf Q3
Meanwhile, an increase in quotas for EU chicken imports from Thailand may adversely affect Brazilian
poultry exports.
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https://www.sciencedirect.com/science/article/pii/S0959378018312093
https://www.pigprogress.net/World-of-Pigs1/Articles/2019/5/Small-steps-forward-for-Brazils-pig-industry-422679E/
http://www.fao.org/faostat/en/#data/QL
https://research-doc.credit-suisse.com/docView?language=ENG&format=PDF&sourceid=em&document_id=1071583711&serialid=IKMCQ87gUewmpjYiILXng3bHGFUkCNi78W9HFiU8eAk%3d
https://www.wattagnet.com/directories/79-the-world-s-leading-pig-producers-and-processors/top_companies_table
http://www.poultryinternational-digital.com/201910/index.php?startid=40#/44
https://www.pigprogress.net/World-of-Pigs1/Articles/2019/10/Aurora-expands-pig-plant-to-be-Brazils-largest-489066E/
https://www.scotconsultoria.com.br/cartas/190418_Carta_Leite_DEF.pdf?utm_campaign=190423_carta_leite&utm_medium=email&utm_source=RD+Station

Figure9: Export destinations of Braziligmoultry, pork meat 2018(Mt)

China 0.9 mint

EV 0.2mint 00

Saudi Arabia 0.5 min t .

vaAE 0.3mint [

South Africa 0.3 mint .

‘ 3.5mint Poultry

Japan 0.4mint .
Other Middle East 0.1 min t ===

0.6 min t Pork Other 1.3mint

Source{TC Trademg019.

Key export marketdor Matopiba soy

Sixty-six percent of Cerrado and5 percent ofMatopiba soy production is exported

Most Brazilian soy production is exported to international marketsith China as key destinatiorMost

of the harvesisexported as soybean§3 percenin 2018 t I NHSt & RNAROSY o0& [ KAY ¢
for domestic crushing (FigurH)). This relationship has been furthgghtened by the U.SChina trade

war, which caused U.S. soy exports to Chindrop to almost zero in 2018. Amid ongoing negotiations,

U.S. exports to China have rebounded in recent months. However, they remain far below earlier years,

and further developments maain unpredictable.

FigurelQ: Brazilian soy export destinations, 2018

China 69.1mint
83.5 min t Soybeans

:un.smtntl

i \
CE— Thailnd 3.6 min ¢ BB

16.9 min t Soybean meal
Other 13.9mint

== 1.4 min t Soybean oil —_—

Indonesia 1.7 min t ===

SourceiTC Tradema2019.Note: Soybean meal includes soy protein concentragel in aquaculture feed

China is also the key importer cdoy produced in theMatopiba region of theCerradq receiving 48
percent of the Matopiba soy in 2017An estimated 5.64t, or 10 percent of the Brazilianoyexported to

Chingwere sourced from Matopiba municipalities in 204 the total volume of Brazilian soy exported
to China increased in 2018/19, this volume likedgincreased further.
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https://www.trademap.org/
https://www.trademap.org/
https://trase.earth/flows?toolLayout=2&selectedBiomeFilterName=CERRADO&selectedResizeBy=31&selectedColumnsIds=0_1&selectedNodesIds%5B%5D=3&selectedNodesIds%5B%5D=22269&selectedNodesIds%5B%5D=52&expandedNodesIds%5B%5D=3&expandedNodesIds%5B%5D=22269&expandedNodesIds%5B%5D=52

Other large importers of s/ from Matopiba are the EUmember states accounting for 17 percent of
the soy produced in these Cerrado states in 2017, followed by Thailand Japarwith 2 percent each
These top destinationsn combination with Chinese imports andrazilian domestic ansumption
accounted foraround 11 Mt or 94 percent ofMatopiba productionin 2017 Figurell illustratestrade
flows fromMatopiba Statesin 2017, adjusted to reflect the sajriven deforestation risk in these trade
relationshipsand showthe high exposure of China and EU countries.

Figurell: Export destinations d¥latopibasoyconsidering sodriven deforestation rigk2017

STATE v EXPORTER v IMPORTER COUNTRY

CARGILL
CARGILL

y
= \ /,//r

BUNGE - TR
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AGREX
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ADM

AGROGRAIN
CHS
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HORITA EMP
GAVILON

COFCO
RISA

GLENCORE A BRAZIL

GAVILON

SPAIN

THAILAND
GERMANY

DOMESTIC
CONSUMPTION JAPAN

MARANHAD

SourceTrase 2019.Note: Deforestatiomisk is calculated as an annual average surface based erekdgd deforestation over a fivgear period,
allocated in proportion to volumes sourced from certain jurisdictions

China 58 percentof Brazilian soy productionleading role inCerrado exports

China is by far the largest markéor soy globally, with imports accounting for around orguarter of
global production in 2018Chinamported a total of 88.1IMt of soyat a value of USD 38.1 billion2018,
mostly in the form of soybeans for domestic crushiimgports havemore thanquadrupledin the last 20
years making it the single largest agricultural commodity by value imported to the caufitig
dependence onmportsisdriven by insufficient domestic productiatue to land degradation and water
scarcity,in combination with a growing population and economy that are accompaniethdrgased
livestock productonsumption.

In 2018, he share of Bazilian soy inC h i nmgports further increased to 75 percertf the total, driven
by the ongoing trade war with the U.SSoybeanmports are forecast to reach 918t in MY2019/20, a
yearon-year (yo-y) increase by 4 percenfThis volume however, wouldstill be lower than the
MY2017/18 imports of 94.1Mt. The decrese has beerdriven bylower feed demandtaused byAfrican
swine feverfASfand the new feedstandardapproved by the China Feed Industry Association in October
2018 The organizationtroduced a lower minimum requirement for crude protesmd a maximum
protein level.While Trase hasio 2018 figureyet available,2017figuresshow thatsoy from Matopiba
makes umn estimatedm n LISNOSy G 2 F / KA CHingaso ihperisifopfosn otfeNIMh . NJ 1

Feed and Livestock in Brazil, China, EU Consume Most Cerrp@e&ayber 201910


https://trase.earth/flows?toolLayout=1&selectedColumnsIds=0_2-1_6&mapView=-13.49%2C-41.98%2C5&selectedNodesIds%5B%5D=257&selectedNodesIds%5B%5D=255&selectedNodesIds%5B%5D=247&selectedNodesIds%5B%5D=256&expandedNodesIds%5B%5D=257&expandedNodesIds%5B%5D=255&expandedNodesIds%5B%5D=247&expandedNodesIds%5B%5D=256
https://www.trademap.org/
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Oilseeds%20and%20Products%20Annual_Beijing_China%20-%20Peoples%20Republic%20of_3-27-2019
https://www.cnbc.com/2019/07/08/china-soybean-demand-is-surprisingly-high-despite-swine-fever-outbreak.html
https://www.feednavigator.com/Article/2018/11/06/USDA-China-seeks-to-trim-soybean-meal-use-boost-alt-imports
file:///C:/Users/BKuepper/current/Soy%20power%20map/trase.earth

American countries with highoy-driven deforestation ratespamelyaround 1.5Mt from Argentinain
2018(Figure 2).

Figurel2: Origirs of total soybean imports to China, 281

Canada 1.8
Argentina 1.5

Other 2.1

SourceiTC Trademg019.

China almost exclusively imporsoybeangor domesticcrushing, but patterns are changindn line with
the growing need foifeed protein for livestock productiorChina has expandedrushing capacity in
recent yearswhich explainghe preference for bean importdMeanwhile, he Chinal.S. trade waand
the subsequentsearch for alternative suppliedrove the recent approval of soymeal imports from
Argentina China is reportedly also in talks wihaziffor a similar agreemenivhichcould furthe increase
imports fromregions with high deforestatiorisks like the Cerrado and the Gran Chaco

Stateowned and other Chineseompaniesdominate the importand crushingof soybeans Between

2015 and 2017state-owned companies accounted for 31 percent of imports, other Chinese companies
for 40 percent and foreign companies for 27 perc&imilarly, approximately 60 percent of the domestic
crushingindustry is controlled by Chinese companiearge international players control the remaining

40 percent. While most crushers are also leadimporters, somgrocessorduy soybeans for crushing
imported by other sector players. The largest players in the crushing industry based on 2017 data are
listed in Figurel3. Theyare also leading producers of edible &bybean oil is the most impamnt edible

oil on the Chinese market with a totabnsumptionof 16.5Mt in 2018/19.

Figurel3: Top soybean crushing industry players in China, 2017

Company Parent Owner- Annual | Comment
ship crushing
(Mt)
COFCO* - State 22 | Operates 30 manufacturing facilities. Brande
(Fortune,Fourseas, Xiyingying
Yihat Kerry Wilmar Listed 21 | Operates 36 crushing facilitieBrandedoils
International (SG) (Arawana, OlivoilzOrchid and soymilk.
Jiusan Group Beidahuang Group | State 12 | Operates 4 crushing facilities
(CN)
Shandong Bohi Oils | Bohi GrougCN) Private 8 | Operates 2 crushing facilities. Brande&t (Bohi, Fu
and Fats Industry Co Kang Xing, Le Kou)Fu
BLC Bunge (U.S)) Listed >5 | Operates Srushingfacilities. B2B supplier of edible

oils. Cooperatingvith Xinyuan Wu Tianjia Soy Oil

SourcelSDA ER2019;Solidaridac 2017; company yblications.Note: *including Chinatex and Noble Agri.
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https://www.trademap.org/
https://www.reuters.com/article/us-argentina-soyproducts/china-opens-soymeal-market-to-no-1-exporter-argentina-in-historic-deal-idUSKCN1VV2JP
https://www.aljazeera.com/ajimpact/turning-brazil-china-diversifying-soy-meal-imports-190925062308155.html
https://www.ers.usda.gov/webdocs/publications/93390/ocs-19f-01.pdf?v=3881
https://www.solidaridadnetwork.org/sites/solidaridadnetwork.org/files/publications/China%20Soy%20report.pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Oilseeds%20and%20Products%20Annual_Beijing_China%20-%20Peoples%20Republic%20of_3-27-2019
http://www.cofco.com/en/BrandProduct/COFCOOils/
http://www.yihaikerry.net/en/GroupIntroduce/introduce.aspx
http://www.bohi.com.cn/en/Member/detail/id/565/aid/594
https://www.bunge.com/where-we-are
http://www.zzxyyz.cn/show.asp?id=154
https://www.ers.usda.gov/webdocs/publications/93390/ocs-19f-01.pdf?v=3881
https://www.solidaridadnetwork.org/sites/solidaridadnetwork.org/files/publications/China%20Soy%20report.pdf

Chinais the largest animal feed produceglobally and among the top3 largest meat producers&cross

all key livestock segment¢Figure14)./ KAyl Q& | yAYIlI f FSSRVtIDRER QT A 2 Y
percent of theglobaltotal. In the meat sectorChinais the global leader in pork production and holds
second place in poultry KIS O 2 dmpdudtidn Qélume and global shanethe pork market, however,

has declinedin the last two yearsdue to the ASFoutbreak / K A yitegdatk production is almost
exclusivelyconsumed irthe domestic market.

Figurel4: Share of different livestock feeds@hinaand livestock production2017

7 Mt produced 55 Mt produced 13 Mt produced 31 Mt produced
10% global share 46% global share 12% global share 39% global share
#3 producer

#1 producer

#2 producer
#1 producer

SourceSolidaridag2017;FAOStgt2019

The three largest feed producers accounted for 20 percent of domestic feed production in 2018 (Figure
15). It is not known how muclsoy individual companies use in their mix@ghile the trend towards
integratedfeed production by large livestock companiessgrowing as in the case of Wens FoGdoup

and Muyuan Foodstuffd, stillaccountsonly for a small market share. The largest share of feed is still self
produced by farmers. While around 97 percenthwbiler feed comes from industrial feed, this share
reachesonly 37 percent for hogs, 43 percent for layers and 25 percent for aqua feed.

The threeleadingfeed companies aralsoamong the leading Chinese meat producers (Figai. In

the important hog productia sector, concentration is a persistent trend, driven also by the outbreak of
ASF. Market analysis expect the ®producers, Wens Food Group and Muyuan Foodstuffs, to expand
hogoutput by 100200 percent by 20254owever, Wens Food Groutine largest hog producesstill only

holds a 3 percent market share, followed by Muyuan Foodstuffs with 2 perilerstrating thed S O i 2 N &
fragmentation

Figurel5: Top3 compoundeed producers in China, 2018

Company Owner- Compound| Soy volume| Comment
ship feed | (1,000 tons)
(1,000 tons)

New Hope Liuhe Listed 15,000 n/a | Poultry, pig and ruminarited, sold to 250,000 users. Ne\

(New Hope Group) Hope Liuhe is engaged in the food & agriculture sector ir
20 countries.

Wens Foodsroup | Listed 12,000 n/a | Focuson poultry and pig feedsupplying its50,000
cooperative family farms ir 20 provinces.

Muyuan Foodstuf§ | Listed 11,000 n/a | Integratedfeed production for pig breeding activities
throughout the country.

Other 149,000

Total 187,000

SourceWATTAgNet, 201%eed Strategy2019; company publications.
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https://www.alltech.com/press-release/2018-alltech-global-feed-survey-estimates-world-feed-production-excess-1-billion
https://www.reuters.com/article/us-china-economy-output-pork/chinas-first-half-pork-output-falls-amid-disease-outbreak-idUSKCN1UA046
https://www.solidaridadnetwork.org/sites/solidaridadnetwork.org/files/publications/China%20Soy%20report.pdf
http://www.fao.org/faostat/en/#data
http://stock.tianyancha.com/ResearchReport/eastmoney/1173a65ec720ce65e48208aa7fc5d8a7.pdf
http://stock.tianyancha.com/ResearchReport/eastmoney/1173a65ec720ce65e48208aa7fc5d8a7.pdf
http://www.newhopegroup.com/sp/index.html
https://www.wens.com.cn/cn/jtjj/index_3.aspx
http://www.muyuanfoods.com/index.php/52f4a5390a
https://www.feedstrategy.com/latin-america/top-10-south-american-animal-feed-companies/

Figurel6: Top porkand poultry producers il€hing 2018(broiler heads slaughterédog heads
sold layers)

Q. Q. o
< X~ » < X < X
Company g 3 ” Company g 3 R Company g 3 (b
s & Broilers S 0 Hogs < @ | Layers
O O o
New Hope | Listed | #1 1,300M | Wens Listed | #1 22.3M | Beijing Private | #1 ™
Liuhe (New Food DQY Ag.
Hope Group Tech.
Group)
Wens Food | Listed | #2 807M | Muyuan Listed | #2 11.1M | Hubei Private | #2 5M
Group Foodstuffs Shendan
Healthy
Food
Fujian Listed | #3 380M | Zheng Listed | #3 5.5M
Sunner bang Tech
Develop
ment*
Doyoo Private | #4 380M
Group (OSI
Group)

SourceChina Galaxy Internationg2019 Poultry Internationgl2019;WATTAgNgt2018;company publicationdNote: *Fujian Sunner
DevelopmensuppliesMcDonald®, KFC, Walmart, M®.

Next to its leading role as an importer of Brazilian s@hinais also a major importer of meafTherefore,

it is arecipientof high volumesof embedded soyln addition to domestic production of 94t of porkin
2018,the country importedanother 1.3Mt. Keytrade partnersfor pork are the EU, Canada and Brazil
(Figure 17)Domesticpoultry production has increased since the outbreak of ASF, reachiivg &22018.
Poultry importgotaled 0.5Mt, with Brazil as the key origiaccounting foil84 percent of imports. Chinese
meatimports are expected to further increase in the lightighter domestic porksupply.

Figure 17Key origins opork and poultryimports toChina, 2018Nit)

China

0.6 min t Brazil Poultry 0.5mint
- 0.1 min t Other
0.8mintEU
Pork1.3mint

. 0.2 min t Canada

Bl o.imintus.

SourceiTC TrademgR019.
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http://www.chinastock.com.hk/ewebeditor/uploadfile/20190507185634210.pdf
http://www.poultryinternational-digital.com/201910/index.php#/10
https://www.wattagnet.com/articles/35837-who-are-the-top-10-egg-producers-of-asia
http://www.sunnercn.com/about.html
https://www.porkbusiness.com/article/chinas-pork-output-drops-2018
https://apps.fas.usda.gov/newgainapi/api/report/downloadreportbyfilename?filename=Poultry%20and%20Products%20Semi-annual_Beijing_China%20-%20Peoples%20Republic%20of_2-26-2019.pdf
https://www.trademap.org/

In Chinajndependent food and drink shopare still holding the largest share among livestock product
sales channels with a 57 percent share in value in 2088permarkets are theecond largestvith 30
percent of the value share (Marketline, 2019).

European Uniorg Low selfsufficiency rate for crop proteins leads to large soy imports

The 28 EUmember statesall combinedare the second largest import destination for soy globallyn
2018/19, theEUaccounted for30 percent(18.6 Mt) of soymeal imports and 10 percefi5.1Mt) of
soybean imports globally. Due to a considerable plant proteirficit, the EU is highly dependeah soy
importsfrom non-membercountriesfor its livestock sector.

Brazilian soy accounted for the largest share of imports to the EU, with a combined total diltL8f

beans and meain 2018 (Figurel8). The EU was also tlsecond largest importer of soy fromatopiba

based on2017figures accounting for a share of 17 percesftproduction Additionally, he EU imports
soy from other origins with high rigsk soydriven deforestation, namely Argentina and Paraguay.

Most soy volumes shippedfrom Matopiba to the EU enteed through Spain, Germany and the
Netherlandsin 2017 Germany and the Netherlands abmth important transshipment countrieghe
Netherlards reexported 61 percent of total available soymeal from import and cruskang,Germany
re-exported 30 percent. Ago traceability data is publicly available on the share of Brazilian soy re
exported to other countriesit is unclearwhich countriesprocessed most of itSpain the leading EU
importer of Matopiba soyre-exports comparatively small amounts (7 percen017)of the soywolumes

it receives

Figurel8: Origins of total soybeaand soymeaimports to EU member states, 2018

U.S.
Argentina Paraguay
soymeal "B
0.8 soymeal 7.2 soybeans 0.4
Paraguay
U.S. soybeans soymeal 0.8
7 \

SourceEurostaf 2019.

The crushing sector in the EU is dominated by the leading international oilseed tradengchalso play
an important role in originaton and export from key soyproducing countries Figure D). In individual
member statesother crushing companiesay have a substantial domestic market share, such@ds
DreyfusCompanyin Francg10-20 percent for soymeal).

In 2018, 680,000 tons of soybean oil were used in biodiesel in Eurdpéssharemade up 5.5 percent
of the total feedstock. Other uses of soybean oil included fé®ed and other technical applications.
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https://apps.fas.usda.gov/psdonline/app/index.html#/app/advQuery
https://www.europarl.europa.eu/news/en/press-room/20180320IPR00102/proteins-robust-strategy-needed-to-reduce-eu-s-dependency-on-imports-say-meps
https://trase.earth/flows?toolLayout=1&selectedColumnsIds=0_2-1_5&selectedNodesIds%5B%5D=257&selectedNodesIds%5B%5D=255&selectedNodesIds%5B%5D=247&selectedNodesIds%5B%5D=256&expandedNodesIds%5B%5D=257&expandedNodesIds%5B%5D=255&expandedNodesIds%5B%5D=247&expandedNodesIds%5B%5D=256&mapView=-13.50%2C-41.99%2C5
https://ec.europa.eu/eurostat/data/database
https://www.ufop.de/files/3515/7053/5595/UFOP_Biodieselreport_ENG.pdf

Figurel9: Top soybean crushing industry players in the EU, 2017

Company Parent Ownership Market share
(estimatesy
Bunge - Listed 15-25%
ADM - Listed 10-20%
Cefetra (NL) BayWa (DE) | Listed 10-20%
Nidera (NL) COFCO (CN) | Private 10-20%
Cargill - Private 5-15%
Louis Dreyfus CompaiflyDC) | - Private n/a

*Market shares based on estimates by the European Commigstimatesnclude a combinedsharein the soymeal marketf 20-30 percent
(with 0-5 percentincrement)for Bunge and Cargill TG SNJ . dzy 3 S Qi 2 @IFdzH & NEMZ f QAT ONHZA KAy 3 FI OAf AGAS:
SourceEU Commissi@r2017;Chain ReactioResearch

The EU is among the leading livestock producers globdthhas a largeshare in thepork and dairy
markets (Figure20).

Figure20: Share of different livestock feeds in thed&tid EUlivestock production, 2017

10 Mt produced 24 Mt produced 12 Mt produced 7 Mt produced 173 Mt produced
12% global share 20% global share 11% global share 9% global share 24% global share
#3 producer
#10 exporter #3 producer
#1 exporter #4 producer
#3 exporte
> #2 producer #2 producer

SourceFAOStat2019; PSD Online, 20EEFA2018.

Based on EU livestock feed production figures and average content of soy in animal feed, the leading
EUlivestock sectors in soy consumption are poultry (40 percent) and pork (22 percé¢Rtyure21).
Depending on the structure of the livestock sséxctors these shares can differ between individual EU
member states. In total, soymeal consumption in the EU countries totalédt3a 2017.

Figure21: Estimated distribution of EU soy consumption across livestock segments, 2017

SourceiDH & IUCN2019;HostgR., 2016.
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https://ec.europa.eu/competition/mergers/cases/decisions/m8199_596_7.pdf
http://www.fao.org/faostat/en/#data
https://www.fefac.eu/our-publications/statistics/10802/
https://www.iucn.nl/files/publicaties/european_soy_monitor.pdf
https://www.idhsustainabletrade.com/uploaded/2016/11/2016-083-Hoste_rapport_IDH.pdf

Among the top5 EU feed companies four are headquarteredin the Netherlands, withoperations
expanding to European and international mark@igyure22). Onlyafew of the companiepublish figures
on processed soy volume$hesefive companiesaccountfor less than23 percentof total volumes,
illustratingli K S Y Hragnéntata

Figure22: Top5 Europearcompoundeed producers, 2018

Owner- Compound Soy volume
Company Country shi feed* )(/1 000 ) Comment
P (1,000 1) '

ForFarmers | NL Listed 10,021 unknown | Leading European animal feed produddainly cattle,
pig and poultry feed, 42 production faciliti@sross the
Netherlands, Belgium, UK and Germany

Nutreco NL Private 9,000 1,304 | International player in animal and aqua fee@obal
company brands Skretting (aquafeed) and Tro
Nutrition (animal nutrition incl. Nanta in Spain &
Portugal). Operations in 37 countriggiobally

De Heus NL Private 8,000 720 | International playerEurope, South America, Asia ai
Africg in animal and aqua feed, incl. various J\
Production of ruminant, hog, broiler and layer feed.

Royal NL Coop. 6,066 n/a | International player inall livestockfeed sectors with

Agrifirm operations invarious European countries, Brazil al

Group China

Agravis DE Coop. 4,060 n/a | Largest feed manufacturer in Germany, operating me

Raiffeisen than 30 production facilities

Other >123,779

Total 161,500

Sourcefeed Strategy2019 company publicationdNote: *Figures include volumes produced outside of the EU.

Based on total net imports of sayeal, the largest markets for soy animal feeake Spain,Germany,
Italy, Franceand Polandwith a combined share of 55 perceffFigue 23). In 2017 Spairhad the seventh
largest compound feed market in the world.

Figure23: Top soymeal consuming Etuntries, 2017

Other EU
31%

Netherlands
7%

SourceEurostat, 2019; Oil World, 2018.
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http://www.responsiblesoy.org/wp-content/uploads/2014/05/Nutreco-Annual-Report-2018.-Industry-Trade-Finance.pdf
http://www.responsiblesoy.org/wp-content/uploads/2014/05/Nutreco-Annual-Report-2018.-Industry-Trade-Finance.pdf
http://www.responsiblesoy.org/wp-content/uploads/2015/02/DeHeus_Annual-Report-2018.-Industry-Trade-Finance.pdf
https://www.feedstrategy.com/worlds-leading-feed-producers/?query_search=&region=Europe&country=&other_info=
https://www.feedstrategy.com/animal-feed-manufacturing/european-animal-feed-production-expanded-in-2018/
https://www.allaboutfeed.net/Compound-Feed/Articles/2019/1/The-big-7-in-animal-feed-production-379079E/

Figure24 shows thetop-5 companies in the key segonsuming sectors in the EU.

Figure24: Top5 pork, poultry and dairyproducers in Europe, 20/18 (heads slaughtergdVE*
intake/ layerg

»

Company Sk\]’:' ner v Company Sr\]’:/ ner b
P Broilers (2018) P Hogs (2017)

GroupeLD.C (R Listed 541M | Danish Crown (DK) Private 25M
Plukon Food Group (NL) Private 426M | Tonnies (DE) Private 18M
Grupo Veronesi (IT) (incl. Private 350M | Coren (ES) Coop. 10M
AlA)
PHW Group (DE) Private 350M | Grup Batalé (ES) Private 10M
2 Sisters Food Group (UK) | Private 323M | Vion Food GroupNL Private 10M

Owner- @ Owner- Q)
Company hi Company hi

ship Dairy (2017) ship Layers(2018)
Groupelactalis (FR) Private 20Mt | Avril Group (FR) Private 10M
Arla Foods (SE/DK) Coop. 14Mt | Noble Foods (UK) Private aM
FrieslandCampina (NL) Coop. 14Mt | Grouped aucy (FR) Coop. aM
Danone (FR) Listed 9Mt | Nutréa Nutrition Animale Coop. aM

(FR)

DMK (DE/NL) Coop. 8Mt | Le Gouessant (FR) Coop. 3M

SourcePoultry Internationgl2019;Pig Internationgl 2017 IFCN Dairy2018.Note: *ME=Milk Equalent.

The EU member states alsmport embedded Brazilian soy in livestock produci&he share of embedded

soy is particularly high in poultry and pork. While large volumes of these products are traded within the
EU, imports from outside the EU are comgtawrely small and concentrated on a small number of origins
ExtraEU pork importsare negligible atess than 1 percent of EU consumption amedominantly
originate from other European countrief the poultry segmentthe EU imported 528,000 tons 2018

(4 percent of EUpoultry consumptio, of which 42 percent originated from Thailand, 30 percent from
Brazil and 20 percent from UkrainEnese imports consisted of prepared or preserved and frozen poultry.

Supermarkets are the key sales channel forelstock products in Europeln meat sales, 69 percent of
sales by value were channeled through supermarkets and hypermarkets in 2018, while food specialists
accounted for 20 percent of sales (Marketline, 2019).

Thailand an important origin of embedded @y in EU poultry importsis exposed to the fourtbkhighest

risk from soydriven deforestationin Matopiba (Figurell). Brazil was the most important supplier of soy

to Thailand in recent years. In 2017, the country received a total o¥18.6f soy from Bazil in 2017, of

which 56 percen(2.0 Mt) originated from the Cerrado and 6 percef2tl2,000 tonsfrom Matopiba.In

¢ KI A flivegtétk sector, poultry (broilers and ducks) consumed 39 percent of total ariiad]

followed by pigs with 33 percefiEigure 3). Assoy percentages are highest in poultry fedted SIY Sy i Q&
sharein total soymeal consumption in Thailamehs even higher at 48 percerRigs accounted for 28
percent of soymeal consumption and layers for 17 percent.
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http://www.poultryinternational-digital.com/201910/index.php#/10
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Figure B: Production share of different animal feed ssdxtors in Thailand and use of soymeal,
2018

Dairy cows 5%

Aquaculture 5%

SourceThai Feed Mill Associatip019.

Thailand has shown strong growth ratéa chicken exports in recent yearand leads the ranking of
exporting countriesin terms of proportional growth. The growthtrend is expected to continue as farm
productivity is improving, animal disease and food safemtrols are tightened, and more advanced end
products are developed.

Five companies which are responsible for 705 percent of the total export production dominate
Thai | an déxsrtgoduction. Thg largest producers afeharoen Pokphand Gro@R the sixth
largest broiler company globallyBetagro, Saha FaramdGFPT. Moreover, most of these companies have
implemented fully vertically irtggrated farming.In poultry processing, majéwreigncompanies are active

in Thailand. These firmiscludeCargil(U.S.)AjinomotoandNipponhamfrom Japaninvivo (France), Cheil
Jedang $outhKorea) andl'yson Food$U.S.) which acquired the Thai and European poultry businesses
from BRF (Brazilj June 2019.

Banks, bondholders and shareholders provide finance throughout the entiressgply chain

Due to their broad involvementinancersandinvestors face businesisksandinvestment riskgrom soy
driven deforestationthroughout different stages othe soy supply chainThiswide exposureprovides
ampleopportunities to engage andh the case ofinsufficientaction,to divest.

1 Downstream/FMCG companieicludingfood retailers,restaurant chains food companies and
home & personal care companieare most exposed taeputation risk. Thisrisk could lead t@
material impact on the marketapitalizationof a companyMarket access riskould dsohave a
highvalue Financing risk is more limitél size on averageAs mosiconsumerfacingcompanies
are members of the Consumer Gos#orum,they may face conflicts withzero-deforestation
commitments from2020 onwards. These downstream players are financed byide wange of
shareholders and bondholders as well as banks, which all could start to engagmean
financersmay be first to engagas a number haveero-deforestation policies.

1 Soy traderscould facemarket access risk fronlagging zeredeforestation policies,as well as
financing risk Stranded asset risk is limiteéds all large traders arlagging inpolicies their
customers(animal feed companies, FMC@®siveRA FFA Odzf & Ay F @2ARAY 3 (K
deforestation policies As all traders ardhighly dependent on bank loanand other financial
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http://www.thaifeedmill.com/Portals/0/2016/ประมาณการประชากรสัตว์%20ทบทวน%20ปี61(Eng).pdf
https://apps.fas.usda.gov/newgainapi/api/Report/DownloadReportByFileName?fileName=Poultry%20and%20Products%20Annual_Bangkok_Thailand_8-29-2019
https://www.rvo.nl/sites/default/files/2016/12/FACTSHEET-POULTRY-SECTOR-IN-THAILAND.PDF
https://www.rvo.nl/sites/default/files/2016/12/FACTSHEET-POULTRY-SECTOR-IN-THAILAND.PDF
https://chainreactionresearch.com/report/deforestation-driven-reputation-risk-could-become-material-for-fmcgs/
https://www.cdp.net/en/articles/media/leading-consumer-goods-companies-directly-linked-to-deforestation-soybean-cattle-paper-palm-oil-risks-potential-threat-to-global-supply-chains

servicesoften from European banks with zereforestation policiesthe banks may use their
high leverage to engage.

1 Soyproducingcompaniesface market access risk, financing riskcastranded asset risk from
deforestation, while European financers face reputation rigkarmesare often financed by local
Brazilianbanks local affiliatesof international banksand barter agreements withsoy traders
Large farmers aralsofinanced byinternationalbanks andhareholdersSeveral of thdinancers
notablythe ones based in Europe, could faeputation risk from deforestation.
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