





Contextof the study

T

T

T

Babolnais implicated in European Program H2020, program used to promote R&D
projects

In this program, Babolna would like to develop a new active substance in the field of
plant protectionin EU,more preciselyin the protectionof grainsstoredcerealsagainst

some invasive insect species

The project is double and consists in an innovation of a less toxic, novel stored grain
protectant and a versatile application system

Objectivesf the study

1
1

Babolnaneedsto perform amarketstudyin the grainsstored cerealsdomain
This market study will give an overview of #ga@nomicpotential of the new solution
application system developed as part of the project

Planof the study

T

Theplanof the marketstudyis well establishedandvalidfor 6 countries:

France Germany Spain/taly, Hungary, Romania

a)

Theplanisthe followingone per country:

1) STOREBRAINEEREALS GENERAIA

Volumeof cerealsproduced

Onebig cerealsproducer

Volumeof storedgrainscereals

Volumeof treated storedgrainscereals

Storagesites thow are stored thegrains(on-farm, off-farm, exportshipments)

2) FOCU®NSPECIFIESTOREBRAINEEREALS/HEATBARLEYQAT MAIZE RICE
Estimatedvolumesof eachstoredgrainsvariety

Treatmentusedfor eachstoredgrainsvariety

Speedf grainrolling (incoming stored,outgoing)

3) STOREBRAINEEREAUSVASIVEEPECIES
Occurrence & Percentagédamages

(Sitophilusoryzae Sitophiluggranarius SitophiluszeamaisRhyzoperthalominica,Oryzaephilus
surinamensis, Indian meal moth)

a)
b)
<)
d)
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4) STORAGEBNBIGGERCALES

Typesof storagefacilities

Biggestsite of storagefor the exportedcereals
Severahon-EUcountriesfrom wherecerealscomefrom (=import)
Industrymappingin grainsstorage

5) POTENTIAUSERSFTHENEWSOLUTION
Listof companiesuying theproduct(appliers,users)

6) CONTROMEANSAVAILABLE-rBOUNDARYEONDITIONS)
Focusninsecticidesisedwithin the marketfor indoor,postharvestgrain treatment
Focuson fumigationand powderformulation
Alternativemethodsand possiblesolutionsin the future
Boundaryconditions=specifidimitations & restrictions




Methodology othe study

In order to conduct the market study asked by Babolna @avIiGRain Consortiuntp
IZInovation, 1ZInovation constitutedvorkinggroupcomposef 3people.Theworkinggroup
performedthe market study according to the following methodology to collect the different
data:

1 Existinditerature onthe topic: articles,surveysministries

1 Interview of people (experts, researchers,consultants, businessorganizations,

ministries) on the topic
1 Privatesourceson the topic

TheSWOTwritten by IZInovation fothe marketstudy isavailablebecausesome datawill be
missing in the reportor too old, however authors attempted to update these in 2024

Contents othe studyreport

f Ageneralpart with Europeardatawill be describedevenA T ndt asieéby Babolna.

1 Babolna asked for 2021 data but 1ZInovation added also previous periods in order to
be more complete.

Thereport will includethe dataaskedin the proposedplan.

Thereport will be dividedin 3 PART $asedon the mapbelow (Figurel):

O PARTL: FRANCESERMANY

PART2: SPAINITALY

PART3: HUNGARYROMANIA
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Figurel: Presentation od mapwith the 3 PARTSf the report
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Preface

Cereal production is one of the oldest achievements of the agricultural mankind in Europe. It
has been a matter of life and death, wbking and tragedies of hungers. By time, the
cultivated area, the yield, the varieties of cereals have increased and toaay are
increasing. On the other, hand more and more chemicals are being used to keep up and
increase the quantities and shelf life of unprocessed cereals.

¢C2RIFIeQa | O0A@S posizbadvést ofop Pratectimdiate Prgahépiadmhates,
syntehtic pyrethroids, pyrethrins, phosphides, Spinosad and diatomaceous eattbugtit

their mode of action differs, all of these actives have a strong killing effect, in most cases from
early stages up until the mature stages.

Because of the periodical review of active substances in the EU, one may never know in
advance if an active and its formulations will pass the rigorotweseduation of the authorities.

It is most likely that one, or two actives will be lost within a shpatiod of time. The smaller
number of active remains available, the more is used, that increase the speed andboild
insecticide tolerance and resistance.

Since the introduction of Spinosad no novel active ingredient has appeared in crop protection.

One of the foremost aims of theoviIGRainproject and consortium is to prepare the later
introduction of a new class of insecticidal control, basedSamethoprene insect growth
regulator. IGRs have no killing effect on mature stages, but are very effective in preventing
the development of the earliest stages of a number of insects to mature and sexually viable
adults. The circulation of reproduction hence interrugtevhich breaks the infestation, or
keep the infestation at bay. Usingn&thoprene based fanulation alone or in parallel
treatment with other adulticide gives an outstandingly better chance for crop protection after
harvest.

The toxicological and environmental profile 8fnethoprene is more favourable than the
currently used insecticides and fumigators.

Smethoprene IGR based crop protectantsre widely used in the USA, Australia, New
Zealand. We believe that the European Union, even if having quite a number of adulticide
available, it is the right time to broaden the range and have a larvicide introduced.

The current market study draws a background of the European cereal production,
warehousing, transporting, treatments etc. in order to give ideas where and how the novel
insecticide and spraying technology will fit.



EUROPE

Introduction

EUROPEU)is one of the world's largestproducerandtrader of cereals.

More than half of the cereals grown in the EU are wheat. The other half is made up of one
third maize and one third barley. The remaining third includes cereals grown in smaller
guantities, such agye, oats and spelt.

Cerealgirownin the EUare mainlyusedfor animalfeed (almosttwo thirds); onethird isused

for human consumption, while only 3% is used for biofuels.

Regarding the rice: About twihirds of the rice consumed by Europeans is grown in the EU.
The rest is supplemented by imports of different varieties, for example from India or
Cambodia. A small amount of Eibwn rice is exported.

Cereals in EU EU's cereals consumption

Source: European Commission Source: European Commission

Smaller quantities e.g. rye, oats, spelt Biofuels

‘Human consumption -

Barley

" Animal feed

Maize

Figure2: Cerealdroduction irEU Figure3: EU'scerealsconsumption

TheEUexportsabout 20%0f its wheat productionannuallyandimports largequantitiesof
oilseeds, animal feed and riée.

1) Cereal$roductionin Europe

TheFigure4 below presentsthe distribution of cerealsproductionin Europe.
Francesthe largestproducerof commonwheat (=softwheat)& barley,Romanigor the grain
maizeproduction,Germanyappearsasthe largestproducerof rye andwinter cerealsPoland

for the oats production.
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Figured : Cerealproductionby main producingEuropearMemberStates 2019(%shareof EU27 totals)



Here below are presented the COP (Cereals, Oilseatplex, Protein crops) production for
EU27 & EU28Table 1& Table 2. As an interestingocument 20142015 datg? mentioned
the storage capacity for COP but not for Cereals only, it was interesting to insert production

data.
Tablel: CORProduction folEU28

Production
EU28 2014/15* 2015/16* 2017/18 2018/19 2019/20 2020/21 2021/22

(ThousandT)

Cereals 330942 314351 307959 292357 322532 n.a n.a
Oilseed 35466 32143 = 35225 32930 30214 n.a n.a
complex

Proteincrops 2845 4402 5183 3586 3969 n.a n.a
Total 369253 350896 348367 328873 356715 n.a n.a

Table2: COFProduction folEU27

Production

EU27 2014/15% 2015/16* 2017/18  2018/190  2019/20  2020/21  2021/22
(Thousandr)
Cereals 306503 289626 284960 271272 297015 280365 295108
Oilseed 32067 29572 33012 30875 28435 27922 30402
complex
| 3482 4252 3078 3262 3541 3737
Total 341741 = 322680 322254 | 305225 = 328712 | 311828 | 327247

*(EU27is without UK}

2) COHRmportations vs CO#xportationsn EJ

TheTable3 belowpresentsthe trade positionin CORsectorof the 6 studiedcountries.France,
Romania & Hungary are mainly exporters compared with Germany, Spain & Italy, which are
mainly importers.

Table3: Tradepositions in CO8ectorfor the 6 studiedcountries

Memberstates Net TradePosition
FRANCE EXPORTER
GERMANY IMPORTER
SPAIN IMPORTER
ITALY IMPORTER
ROMANIA EXPORTER
HUNGARY EXPORTER

TheTable4 belowpresentsapproximatelythe repartition of COHmports & CORexportsfor EU28.

Table4 : Repartitionof COP import& COP exportfor EU28

Averageannual CORMPORTS Averageannual COFEEXPORTS
in EU (2005L5) in EU (200515)
Total 125million T (mT) 107million T (mT)
ExtraEU 42% 70%
Intra-EU 58% 30%
LEADINEORMPORTEROUNTRIES  LEADIN&OFEXPORTEROUNTRIE!

ExtraEU NetherlandsSpain Jtaly France GermanyRomania
Intra-EU NetherlandsGermanyBelgium France GermanyNetherlands




This repartition shows that EU exports more in iAEd countries (70%) compared with
exportation to extra |  O2dzy G NASa o6om:0d wS3AFNRAYy3I G(GKS
important in intraEU countries compared with extigU countries.

TheFigure5 belowpresentsthe repartition of CORmport (left) comparedwith the repartition
of COP Export (right) for the 6 studied countries & for the EU28.
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Figure5: COP Importleft) vsCOP Expoftight) ¢ 6 countriesvsEU28

EUisanet exporterfor certaincerealsbut isanetimporter of maizeandoilseeds.
Adequate availability astoragecapacity andogistical infrastructure cafacilitate tradeand,
in particular, further promote thé=U's export competitiveness on the global cereals market.

3) Mappingof COPstoragecapacity

Thedataproposedarefrom 20142015years but we makethe hypothesighat 2015dataare
the same than 202@1 data. These data are proposed for COP, not fonlgereals.

Thecurrent total storagecapacityfor COFn the EU28 wagjuantified at around 359 million
tons (up to 20% from around 300 million tons in 2R05

Overthe sameperiod, EUproduction of CORcropsincreaseand reached346million tons (up
to 11% from around 312 million tons in 2005

The increase in storage capacity was therefore greater than the increase in production, as
some Member States fully or partially addressed the storage capacity shortages that they
faced in 2005.

TheTableb presentsthe COPstoragecapacityfor the 6 studiedcountries.

Franceis by far the Member Statewith the greateststoragecapacity(around91 milliontons
in 2015, followed by Germany48 milliontons) and Spain(30milliontons). Amongthe Eastern
EUMemberStatesPoland(24 milliontons), Romanig23 milliontons) andHungary(20 million
tons) also stand out.

Member StateswhichhaveincreasedCOP exporthaveoften alsoimprovedtheir availability
of storage capacity compared to their theoretical needs.




The repartition of COBtorage capacity in EUZ859mT) was quantifiedor 18 000facilities
mapped Different types of storage are presented below in Eigure 6

Table5 : COP storageapacityfor the 6 studiedcountries

Country Storagecapacity(million T)for COP

France

Germany

Spain

Romania
Hungary

Italy

9 individualfarms,

farmingcooperatives,

Between10& 20 (exactdata unavailable)

tradersandwholesalerof grains,

91
48
30
23
20

1
1 operatorsprocessingCOHnNto food/feed products,
1
1
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Figure6 : Differenttypesfor the COPstoragecapacityand %of distributionof each typen EU
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Figure7 : Repartition ofstoragecapacitytype for the 6 countriesstudied

and individual farms are the most important.

L Gaddimportant to
note that cooperativesoperateastradersandin transportationhubs.L (ith® asefor Francevhere
majority of the tradersare cooperativessameremarksfor transportationhubs.L (ifd@ that there is
O 2 t 2Rghre 7heloWNJd TRUNJthy @Sartitfory of tiypésSof COP storage




TheTable Gbelow presents an overview of the minimuand the maximunstorage capacity
needs:

Table6 : Availablestoragecapacityat MemberStatelevelvs.storageneeds(minimum/maximum)
Minimum Maximum Shortage
2005mapped g

Member needed needed situations vs
storage
states capacity (T) stora_lge stora_lge expecteqotal
capacity(T) capacity(T) capacity

FRANCE 82685986 90870486 67320000 76930000 OK
GERMANY 46520775 48104734 55087000 60705000 ++
SPAIN 22464548 29905814 23858000 29985000 +
ITALY 14649689 15683826 12219000 24270000 +
ROMANIA 16138355 23377236 13995000 22232000 OK
HUNGARY 14714427 20144534 10460000 18196000 OK
EU28 299633454 359282264 317204000 391965000

Under the base scenario, the maximum and the minimum storage needs are quantified with
respect tothe peaks in production recorded for each Member State and each individual COP
crop over the 2002015 period: for this reason, the situation represented’able Gs likely

to overestimate the presence and extent of storage capacity shortages.

Findings from interviews at EU and national level suggest that no Member State currently
suffers from serious structural shortage of storage capacity for COP.

UPDATE 2028lewsources of production presented in the taliesbelow.

Table6 bis: Availablestoragecapacityat MemberStatelevelvs.storageneedminimum/maximum)

TOTAL GRAIN

Member PRODUCTION PREVIOUS

states FOR YEAR YEAR
(IGC)
FRANCE 57,6 M tonnes 202021 71 M tonnes Focus on France | World Grain

(world-grain.com)

GERMANY/| 45,7 M tonnes 201920 37,9 M tonnes | Focus on Germany | World Grair
(world-grain.com)

ITALY 14,5 M tonnes 2021-22 14,9 M tonnes Focus on Italy | World Grain (woflt

grain.com)
ROMANIA | 20,2 M tonnes 202223 27,2 M tonnes Focus on Romania | World Grair

(world-grain.com)

A number of storage solutions fell out of the scope of the mapping of permanent storage
facilities carried out for the study, including:

a. Silobags, used for temporary (from a few weeks to a few months) storagraiot. Their
useisratherwidespreadn someMemberStates/Regionge.g.in Germanyandin the Tuscany
region of Italy).

b. Flat storagefacilities with orwithout roof which arenormally used foother purposes (and
therefore fall outside the scope tife study). Thes&  OAf AGASa Oly | f&a2 o685
a2ftdziAzyé F2N) 0KS aG2NF3S 2F / htuHyo

c. In some Member States, temporary storage capacity is also granted by floating barges
and/or ships moored at ports. Operators in the Netherlands especially relyabnsolution,
whichaccountdor a significantportion of the availablestoragecapacityat portsandlogistical

hubs on inland waterways in the country.

4) Transport

The transportation constitutes one of the leading success factors in agribusiness systems by



enabling a flow of agricultural goods (including COP) from agricultural holdings to final
users/consumers.

Transportation of COP is performed by different types of transport modes: road, rail, or
inland waterways (IWW henceforth). In the EU,CORare usuallytransportedin bulk viatruck,

rail wagon and inland vessel.

Inland waterways and railwayfandle almost all lonedistance COP tonnage in the EU {60
70% forinland waterways, 3840% for railways).

Trucks play a marginal role in Iehgul transportation of COP and are only used in the few
areas where railway and/or inland waterway networks are not very well developed, or as an
emergencysolution. Transportby truck, trailer or farmtractor is solelyusedfor short-distance
transportation.

TheFigure8 presentsthe mainwaysof CORransportationin Europe.

COP crops
transport
1
T

A) Road

1
) ww
1

Ll 1
e Self-propelled Not self-
BlockTrain
i - et
Barge Pushed Barge

Tractor I_ Dry Bulk Cargo
Towed
[ N

Figure8: Main waysof COP transportatiom Europe

Herea precisedescriptionby type of transportation:

1 Road
COP crop producers are usually not directignected to the main transport infrastructures
suchasmotorways railways,or navigablerivers/canalsForroadtransportation,tractorswith
trailers are used in the field, while on motorways: COP are transported on trucks of varying
capacity. In the light of theilower performance in terms of toskilometers compared to
freight trains and IWW vesselstrucksare mainly usedfor short-haul transportation of COP.
LocalCORransportationwithin a maximumdistanceof 30-50 kmis often performedby farm
tractorspullingtrailers of different capacity Farmersoften cooperateand mergetheir orders
andtheir quantitiesto reducethe costof transportationof their products.Efficientlong-haul
transportation of large volumes of COP requires the us&rafsport modes with greater
capacity, such as rail and inland waterway transportation.

1 Railtransportation
Its better performance in terms of tekilometers allows rail transportation to be more
efficient than road transportation in lonlgaul moves. Large quantities of COP crops are
shippedby blocktrainsor unit trainswithout beingsplitup onroute (severalwvagonsof 80m3).
Thesetrainsare speciallyusedfor CORransportation fromEasternEuropeto the mainports
in Central Europe for export. In many EU Member States, large quantities of goods are
transported by rail, which has the advantage of generally being cheaper than road
transportation especially in lonlgaul moves. Nevertheless, a serious disadvantageail
transportation is the ofterunavoidable moves by truck to the departure terminal, and from
the destination terminal to the final customer. Themost serious drawback of rall
transportation are thelimitations in interoperability.

1 Inlandwaterwaystransportation
IWWtransportationhasthe highesttransportperformancen termsof ton-kilometersandthe



best relative energy efficiency compared to road and rail transportation. The advantage for
IWW in longhaul bulk transportation of CO&erives from a combination of factors: large
loading capacity compared to trucks and railway wagons; absence of time restrictions,
absenceof costlytransit permitsin internationaltransport, differently from rail transport; no

need for complex route planning and infrastructure (signal lights, tunnels, bridges, etc.); all
combined with a better environmental performance.

1 Descriptionof the CORransport process

TheFigure9 below presentsthe logisticsof a classic agriculturaupplychainin international
trade.

Figure 2.16 - Logistics of a classic agricultural supply chain in international trade
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Figure9 : Logisticof a classiagriculturalsupplychainin internationaltrade

1) COP crops harvested at farm level aither stored on site or transported to nearby
storage facilities, mostly by truck or farm tractor and trailer.

2) TheCOHogisticchaincontinueswith the pre-haulageprocessvialandtransportation
(predominantly by road) to a key logistical hub, where COP crops are transhipped on
the transport mode used famain haulage:COP crops can be loaded onto a barge at
an IWW port, or on a block train at a ro#alrail terminal. Trucks are generally
preferred for direct short haul moves from COP cultivation areas to local customers,
whereas rail and/or IWW transportation are oniievant for longhaul moves.

3) After the main haulage, COP are discharged and stored at a port or atta-radd
terminal.

4) Thepost-haulageusuallycontinueswith road transportationto the final Odza (1 2 Y S ND &
storagefacilities.

Seventypes of intermodal supply chainsfor COPcan be identified, with the two most
prominent types applied in the EU for export to third countries highlighted:

1. Field(RoadjStorage(Road)RailwayPort-Custome(internationallevel): longdistance
2. Field(Road)jStorage(Road)IWW-PortCustome(internationallevel) longdistance

3. FieldStorageRoadPortCustomelregionallevel)

4. FieldRoadPortCustomelregionallevel)

5. FieldRoadCustome(locallevel)

6. FieldRoadRail(Road)Customer

7. FieldRoadlWW-(Road)Customer

The first and the second type of intermodal supply chains are usually characterized by long
distances and are found in international COP traffic connecting Eastern EU cultivation areas
gAOGK OGKS YIFAY 9! &Sk LR2NIa KIyRfday Rottertam> & dzO
and Antwerp).



Types 3 and 4 are characterized by a relatively short distance between cultivation areas and
ports at regional leveliwvhereastype 5is applied atocal level. Types &d 7 arecomparable

to Types 1 and 2 but lack-transit storage processes.

Logistic costs for COP include tariffs for transportation, handling and storage costs and the
margins of each actor in the logistibain. Costs and rates depend on the type of COP crops,
on the type of operation, on energy efficiency of transportation services, on transportation
distance and on other factors.

In_most cases, storage is needed at least for a short period before and/or after loading.
CSNYAYLEa KFE@S KSYOS G2 06S Sldzh LIISRNIGWE KD 3
storage

The current state of road, inland waterwaysand railway transportation is investigatedto
provideanoverviewof the core Europeanrogisticalinfrastructureusedfor CORransportation.

1 Roadtransportation
There is no official classification for trucks used to transport COP. It is hence difficult to
estimatethe availabilityof roadtransportservicedor COHn the EU. Thenvestigationmainly
focused on structural aspects such as motorway density and distribution @bsaibd (RR)
terminals. Figure 10

FigurelO: EUroadtransportation corenetwork

Raitto-Road (RR) terminals enable the modal shift from rail to road and vice \Rosal
transportation of agricultural products can be divided into two components:
1 The first component is the initial transportation from the field to the first storage or
pre-processing facility.
1 The second component is the transportation from storage facilities to destination
(either local customers or ports for export).
Transportation fronfields tothe first storagefacility is done by truck only (usualty smaller
trucks). Transportation from the first storage facility to the final destination can be done by
rail and/or inland waterway and/or road (usually in larger trucks).
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Figurell: Top25internationalroad (left) and Top100nationalroad - for transportation flowsof agriculturalgoodsin 2015

1 Inlandwaterway transportation
TheFigurel2 presents themap of the Europeannlandwaterwayfor the CORcrop ports

Figurel2: Europearinlandwaterway corenetworkand main CORcrop ports

Themaintraffic axesfor inland navigationare the following: a) Rhine,b) Moselle,c) North-
South axis, d) Eadlest axis, and e) Danube.

Focuson ports: Thereare Seaportsand Inland ports. The 3 leadingseaportsin Europeare:
Rotterdam,Hamburg,Antwerp
1 Port of Rotterdam: More than 10 million tons of cereals and kgalulosic products
are annually traded, stored and transshipped in the port.
1 The dry cargo traffic in the port of Hamburg reaches a volume of 20 million tons, of
which around 5.7 million tons are cereals, feedstuffs and oilseeds
1 Theport of Antwerphandlesaround1.2 million tons of cerealsannually.




The port of Paris is among the three leading inland ports in Eur@peesals account for a
substantiakhareof the 20 milliontonsof yearlytraffic. Thecerealsharvestedn lle-de-France,
Normandy and Picardy regions are often exported via the inland port of Rouen primarily to
Spain, North Africa and China.

Rouen is the EU leading port for the export of cereals and, together with Paris and Le Havre,
isorganizedwithin a port network. ThelWW network betweenRouen ParisandLeHavreisa

key transportation infrastructure for the shipment of cereaWith around 9 million tons of
grains exported yearly, the Port of Rouen represents a key terminal, transhipment and
consolidation point for COP traffic in West and Central Europe.

Inlandwaterwayshandlefrom 60%to 70%0f long-distanceCORraffic volumein the EU

1 Railwaynetwork
Railwayglayanimportant role in long-distanceCORransportationin the EU with a shareof
30 to 40% of total longpaul COP traffidigure 13.

Ty

b v

Figurel3: European coreailway network

Thekeydestinationsfor CORnternationalrail traffic are the AR&Rortsandthe Germanseaports

= Top 25 rail transport flows s Top 100 rail transport flows

P Transport fiow direction P Transport flow direction

Destination NUTS 2 regions # Destination NUTS 2 regions

Origin NUTS 2 regions

Destination and origin NUTS 2 regions - nd origin NUTS 2 regions

Below threshold of 10 000 tonnes reshold of 10 000 tonnes

Figurel4:: Top25internationalrail transportation(left) and Top100nationalrail transportation- for transportationflows of
agricultural goods in 2015




Inland waterways and railways handle almost all ldigjance COP tonnage @0% for
inland waterways, 3@0% forrailways) along the four main COP transportation corridors
(BalticAdriatic, North Sedaltic, RhinéAlpine and Rhind®anube).

5) Europearregulatorystatusof activesubstancesisedin grainsstoredprotection (PPP
European regulationk)

TheTable7 presentshe Europearregulatorystatusof the mainactivesubstancesisedin the
stored grains protection. The 6 studied countries were detailed for the regulatory status.
The main observation is that sulfuryl fluoride and Diatomaceous Earth are not authorized in
Hungary & Romania. Pirimiphasethyl is forbidden in Germany.

Table7 : Listof activesubstancesised in grainstored protectiorin Europe

: Date of End of Authorizedcountries
Active substance :

approval approval among the 6 listed

Deltamethrin (IN) 01/11/03 31/10/21 DEESFRHU,IT,RO
Cypermethrin(AC,IN) 01/03/06 31/10/21 DEESFRHU,IT,RO
Pirimiphosmethyl (IN) 01/10/07 31/07/22 PEESFRHU,IT,RO
Pyrethrins(IN) 01/09/09 31/08/22 DEESFRHU,IT,RO
Aluminium phosphide(IN) 01/09/09 31/08/22 DE,ESFRHU,IT,RO
Magnesiumphosphide(IN) 01/09/09 31/08/22 DEESFRHU,IT,RO
Sulfurylfluoride (IN) 01/11/10 31/10/23 DEESFRHY, IT,RO
SpinosadIN) 01/02/07 30/04/22 DEESFRHU,IT,RO
Kielselgur(DiatomaceoudEarth)(IN) 01/01/21 31/01/36 DEESFRHY IT,RO

*IN: InsecticideAC:Acaricide
*DE:GermanyESSpainFR:France HU:Hungay, IT:Italy, RO:Romania

Conclusion:
The6 studiedcountrieswere detailed precisely ithe following parts. Somedataare missing
0SOlFIdzaS GKSNB IINB y2 SEAAGAY3T az2dz2NOSa G2
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FRANCE

Introductiorp-®

Francasthe Europe'deadingproducerof cerealsln 2020,Francegproducedaround57 million

of tons of cereals. Every year, it exports more than 45% of its harvest. With more than 34
million tons exported, the cereal industry makes a positive contribution to the French
agricultural and agfiood trade balance.

In France, cereal crops cover 10 million hectares (Mha), i.e. nearly 20% of the total surface
area of metropolitan France. They are present in all regions, without exception: they shape
the landscapecontributeto territorial identity andlocalheritage,andprovideincomefor 256
000farms.In additionto this purelyagriculturaldimensionthere isalonglist of activitiesand

trades directly related to cereals (cooperatives and companies of all sizes).

1) Storedgrainscereals generalata
a) Volume of cerealsproduced’®

Theproductionof cerealsin Francefor the last5 marketingyearsis describedbelow (Table8).

Table8: Cerealproductionin Francdor thelast5 marketingyears

Cereald Year(thT) 2017/18 2018/19 2019/20 2020/21 2021/22
Type * * Estimate Forecast Projection
Softwheat 36559 34045 39516 29073 34619
Durumwheat 2119 1795 1566 1286 1373
Barley 12087 11173 13725 10482 12481
Oat 537 428 407 383 406
MaizeGrain 14535 12728 12996 13503 13259
Rice* 90* 72* 84* 78* n.a

Total cerealsFR 68433 62495 71123 57318 64938
TotalcerealsEU28 | 307959 292357 322532 n.a n.a
TotalcerealsEU27 | 284960 271272 297015 280365 295108
%FR/ EU27 prod 24% 23% 24% 20% 22%

*Forall cereals: marketingearfrom 1stJulyNto 30thJuneN+1 - th: thousand

b) Onebig cerealsproducer®!!

More than 75% of French cereals (wheat, barley, rapeseed...) are produced, collected, and
sold bycooperatives Among the French cooperativas: Vivo (+Soufflet), Vivescia, Axereal

and Limagrainare the biggest cereals cooperatives in Frarigdgon cerealsis also a big
cooperative group.

c) Volume of stored grains cereals

At the interface of the agricultural world and the processing industries, collect and storage
form akeylinkin the cerealsector,ensuringthe commercializatiorof agriculturalproduction.
Theseactivitiesare spreadthroughoutthe countryandare anchoredin the productionareas,
helping to maintain a local economy while contributing to the performance of the sector,
including for export.



Assoonastheyareharvestedthe cerealsare storedin silos,protectedfrom humidity, insects,

and rodents. The storage organization also has a role in marketing the cereals to mills, food
andchemicalindustries.Thus,eachbatch,after numerous testgnd controlsjs certifiedand

its traceability guaranteed.

The storage capacity is estimated around 93 million. For the same period, the production of
cereals + oil + protein seeds is around 75 million of tons (2014 data).

The storage capacity of the farms is around 31 millions of tons (1/3 of the national storage
capacity)?

d) Volume of treated stored grainscereals

Thisdatais unavailableanddifficult to get becausedependingon different parameters.

e) Storagesites + How are stored the grains (on-farm, off-farm, export shipmentsy

Capacityof storagein Francg(201415data)
> 40 milliontons=>Around93 million of tons, probablymore nowadays

Figure 2.1 - Current national storage capacity in the EU-28 Member States, by size classes
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Source: Areté elaboration

Figurel5: Currentnational storagecapacityin the EU28 MemberStates by sizeclasses

Thestorageis dividedin 3 typesof storage:
1 Storageon-farm
1 Storageoff-farm: cooperativest traders
1 Storageoff-farm =>Exportshipments(harbors)

The Table 9proposes an overview of the repartition of the storage in France according to
RAFFSNBYyG GelLilSa 2F ad2NF3Sod LIQa AYLRZNIFyYID
relevant, because cooperatives are found in processing industries, wholesale and
transportation hub.



Table9 : Repartition othe total sharein Franceaccordingto differenttypesof storage
Sharein total

Typeof storage(2015data)

storage(%)

31 millionstons (estimationArvalis)

SVt Sl i e Representd/3 of the national capacity ofstorage
Farmingcooperatives =off-farm 0% 0 millionstons (calculationestimation)
Processingndustries =off-farm 4% 3.7millionstons (calculationestimation)
Wholesale/trade= off farm 57% 53 millionstons (calculationestimation)
Transportationhub (includingports) 5% 4.7 millionstons (calculationestimation)
Storagecapacity 100% 93 millionstons (estimation Arvalis)

In France cerealsare exported byroad, rail,or waterway,thanksto France'scentral position
for the exportof cerealsin particularto Europe. 88%f cereals arg¢ransportedby road; 10%
are transported byail; 2% are transported by waterway.

Accordingo the different type of storageshereis presentedrapidlyhow are storedthe cereals:
1 Storageon-farm: plate, externalcells(silos)
1 Storageoff-farm: cooperativest traders=>externalcells(silos)
1 Exportsshipments=>externalcells(silos)

2) Focuson specificstoredgrains cerealsvheat,barley,oat, maize rice

a) Estimatedvolumesof eachstored grainsvariety

Thispartislistedinthe part2)c)a & LISFGr&NNR2 £ f A y 3 €

b) Treatmentusedfor eachstored grainsvariety

Thispartisrelatedto the partc 0 & / rBegnSaMdilablé ©

c) Speedof grainrolling (incoming,stored, outgoing)

Francesthe only countrywherethere isavailabledata(Tablel0to Tablel4) (FranceAgrimer)

Thefollowingformulationallowsto get the speedof grainrolling.

IMPORT2020+ INCORPORATIOR®0+ PROR020+ FARMS STORAGE 2819TORAGHITIALUN THE
MARKET 2020

EXPORZ020+ MARKETUSE 20268 FARM3JSE 2028 FARMSTORAGE 2025TORAGE FININ.THE
MARKET 2020




Tablel0: Market balanceg SOFWHEAT

SOFWHEAT1000T) 2017/18 | 2018/19 | 2019/20 2020/21
YEARN 2017 2018 2019 2020
1 | ProductionN 36559 34045 39551 29157
2 | Storage onfarm N-1 687 826 400 400
3 | Storage onfarm N 826 400 400 400
4 | Usageon-farm N 3116 3283 3019 2197
5 | ProductionavailableNto sale(1+23-4) 33305 31188 36532 29960
6 | Storeinitial N-1 2922 3006 2670 3028
7 | ImportationsN 341 292 232 250
8 | Incorporationsor adjustmentsN 50 50 50 50
9 | Totalavailableto saleN (5+6+7+8=9) 36617 34537 39484 30288
10 | Domesticuses N=sales 15896 14472 15211 14075
11 | Cereal€Exportations(grains& mills) N =sales 17715 17394 21245 13512
12 | TotalsalesN 33611 31867 36456 27587
13 | Storefinal Nin the market (9-12) 3006 2670 3028 2701
Includinggd & i 02t £ SOG 2 Nk ¢ 2250 1867 2258
Includingd & u & animalfeedY | y dzfF I Odd 145 148 163 R
Includingd a u &f ’(37{ ttS N@ ¢ . 374 394 375 unavailable
Includingd & U & afchLINR R dzOS NA € 49 83 68
Includingd & U & Kaboura A £ 2 & ¢ 189 178 163
Tablell: Marketbalancec DURUMWHEAT
DURUMWHEAT1000T) 2017/18 2018/19 2019/20 2020/21
YEARN 2017 2018 2019 2020
1 | ProductionN 2119 1795 1563 1286
2 | Storageon-farm N-1 102 208 183 146
3 | Storage onfarm N 208 183 146 125
4 Usageon-farm N 50 50 20 50
5 | ProductionavailableNto sale(1+23-4) 1963 1771 1579 1257
6 | Storeinitial N-1 276 398 364 187
7 Importations N 96 67 43 50
8 Incorporationsor adjustmentsN 288 273 328 230
9 | Totalavailableto saleN (5+6+7+8=9) 2622 2510 2314 1723
10 | Domestic usedl =sales 559 606 557 547
11 | Cereal€Exportations(grains& mills) N =sales 1664 1540 1571 970
12 | TotalsalesN 2224 2146 2128 1517
13 | Storefinal Nin the market (9-12) 398 364 187 207
Includingd & 1&FO2f £ SOU 2 N& § 342 270 107
Includingd & ( & ahimalfeedY I y dzF I O d 1 14 1 Data
Includingd & G & €@fnolinaY | y dzF I O dzN 51 76 73 unavailable
Includingd & ( & leafbourd A £ 2 & £ 5 5 5
Tablel2: Marketbalance- BARLEY
BARLEY1000T) 2017/18 2018/19 2019/20 2020/21
YEARN 2017 2018 2019 2020
1 | ProductionN 12087 11173 13749 10384
2 | Storage onfarm N-1 251 200 200 200
3 | Storage onfarm N 200 200 200 200
4 | Usageon-farm N 1932 1913 2198 1659
5 | ProductionavailableNto sale(1+2-3-4) 9936 9259 11551 8725
6 | Storeinitial N-1 1072 1496 1327 1388
7 | ImportationsN 45 85 72 70
8 | Incorporationsor adjustmentsN 0 0 0 0
9 | Totalavailableto saleN (5+6+7+8=9) 11054 10840 12950 10183
10 | Domestic usedl =sales 2162 1895 2360 2067
11 | Cereal€Exportations(grains& mills) N =sales 7396 7618 9203 7054
12 | TotalsalesN 9558 9513 11563 9121
13 | Storefinal Nin the market (9-12) 1496 1327 1388 1061
Includingd @ G &FO2f £ SOG 2 N&A £ 1226 1054 1109
Includingd a U & @nimalfeedY | y dzf | OU 62 41 63 Data
Includingd & G &@AtY | y dzF I O dzNB 93 114 103 unavailable
Includingd & 0 & l@afbourd A £ 2 & £ 114 118 113




Tablel3: Marketbalance- MAIZE

MAIZE(1000T) 2017/18 2018/19 2019/20 2020/21
YEARN 2017 2018 2019 2020
1 | ProductionN 13951 11754 12038 12437
2 | Storage onfarm N-1 X X X X
3 | Storage onfarm N
1579 1258 1712 1779

4 | Usageon-farm N
5 | ProductionavailableNto sale(1+23-4) 12012 10496 10325 10659
6 | Storeinitial N-1 1950 2575 2118 2025
7 | ImportationsN 605 866 673 450
8 | Incorporationsor adjustmentsN X X X X
9 | Totalavailableto saleN (5+6+7+8=9) 14567 13938 13116 13134
10 | Domestic usedl =sales 6679 7463 6770 6509
11 | Cereal€Exportations(grains& mills) N = sales 5313 4357 4320 4611
12 | TotalsalesN 11992 11820 11091 11120
13 | Storefinal Ninthe market (9-12) 2575 2118 2025 2015

Includingd & 1 O2f £ SOG 2 N&A £ 2384 1911 1816

Includingd a U & @nimalfeedY | y dzf | OU 91 108 110 Data

Includingd & U & erchY | Yy dzF | O U dzNJ 67 65 75 unavailable

Includingd & U & €efnolinaY I y dzF¥ | O U dz 7 6 unavailable

Includingd a U & laatboura A £ 2 & € 27 27 24

Tablel4: Productiorof rice
RICE1000T) 2017/18 2018/19 2019/20 2020/21
YEARN 2017 2018 2019 2020

1 ProductionN 90 72 84 unavailable

*Data onricearedifficult to foundbecauseice productionistow low comparedwith the
other cereals listed

9 Focuson Franceexportations
FRANCEXxports:
- 1/3 of its CEREAIFRODUCTIGON EUcountries
- 2/3 of its CEREAIFRODUCTIOGNNONEUCcountries

M Focuson the characteristicsof the Frenchfreight transportation

Francea centralplacefor the cerealstransportation(Figurel6)

Strengths Weaknesses

¢ The central position of France in the EU offers * The centralized structure of the logistical network,
relatively short routes to neighbouring Member States. converging towards Paris, results in a higher risk of

* France has one of the best logistical infrastructures failure due to the bottlenecks in and around the city.
worldwide (it ranks eighth in the world for its overall * In order to sustain the high quality level of the
quality). logistical infrastructure, permanent maintenance and
e France has access to the Atlantic Ocean and the infrastructural development are necessary.

Mediterranean Sea. French seaports are important
transhipment points for inward and outward global
trade flows.

® France invests more in its domestic transportation
infrastructure than its closest European neighbours.

Figurel6: Strengthsand weaknessesf the french freightiransportation



3) Storedgrainscerealsnvasivespecies

a) Occurrenceof species

The species of interest are: Sitophilus oryzae, Sitophilus granarius, Sitophilus zeamais,
Rhyzopertha dominica, Oryzaephilus surinamensis, Plodia interpunctella = Indian meal moth

The following dataiPercentage of presence of each insect species in each stored grains
varieties, percentage of damages of each insect species in each stored grains aagiety,
impossible to get. Indeed, these data depend on different other parameters.
Consequently, we decided to present a table of each insect stored grains species and their
parameters of biology development and if each insect is present or not in Fraalbke (15.

It exists2 different typesof storedgrainsinsectsspecies:314

1 PRIMARYESTSDEVELOPHN GRAINS
RICBNVEEVIE SITOPHILUIRYZAE
GRAINor WHEATWEEVIE SITOPHILUERANARIUS

MAISWEEVIE SITOPHILUIEEAMAIS
GRAINCAPUCHINRHYZOPERTBAMINICA

1 SECONDARESTIDEVELOPEDUTSIDBGRAINS
a{ L[ =ORYHAEPHILBSBRINAMENSIS
INDIANMEALMOTH=PLODIANTERPUNCTELLA

Tablel5: Descriptiorof the stored grainsnsectsmentionnedin themarketstudy

Insect Description Developmentconditions Adultg Multiplication - in Attacked
longevity 1 months cereals
BEETLESOLEOPTERES) attackifigle grains
*Dark brown *Wheat
Rice weevil *Preseljce obirostrum *Temperature;l_Sto 34c / 41012 _ *Barley
(Sitophilusoryzae) *4 reddishspotsonthe *Amt_)lanthL_mjldlty: >40% months Dataunavailable *(Corn)
elytra *Grainhumidity : >12% *Rice
*Length2-4 mm
Grainweevil *Uniform darkbrown | *Temperature:12to 35c / 4106 *Wheat
(Sitophilus *Presence ofarostrum | *Ambiant humidity : >40-45% months per 20 *Barley
granarius) *Length2-4 mm *Grainhumidity : >11 (to 12%) *Corn
- . :
'\(Agilt?)\pl)vﬁiﬁ;/s” It hasnot beenspotted inFrance_it ismorefrequentlyfoundin tropicalregionsNew (t():L?trglso:
zeamais) Caledonia and Guyana for example: Wheat,Rice..)
Graincapuchin | *cylindricalshape *Temperature:22too y ¢ / 4108 “Wheat
(Rhizopertha | *dark brown *Ambianthumidity: 40to 70% | . per 20 *Barley
dominica) * length2.2to 3mm *Grainhumidity:
BEETLHEOLEOPTERBS&ackingbroken grains
Silvain _ “Dark brown *TemperatureES_lt(? oyc/ 60 10 *Wheat
(Oryzaephilus *Length3 mm *Ambiant humidity : >50% months per 50 *Barley
surinamensis) *Grainhumidity: >10% *Corn
LEPIDOPTERKEPIDOPTERESackingbroken grains
*wingspanl6to 20
Indianmealmoth f;m loredwi *Temperature:l7too 1 ¢ / 1t03 *Corn
(Plodia _DIcolorecwings *Ambianthumidity: 40to 75% | per 20 *Wheat
Interpunctella) yeIIovy|shV\{h|te *Grainhumidity: >10% weeks *Barley
caterpillarwith brown
head10-20 mm




b) Percentageof infestation: FrenchStudyon stored & { 22FKiS | Gegeald® 1°

This data is very difficult to get. Some articles say 8iaiphilus Oryzaean destroy up to a

third of the grains in silos. However, one interesting french scientific study was published in
Hamn (G2 ARSYGATE LISNOSyGr3asS 2F AyasSodaqQ AyT
2010to 2011.L (th@ énlystudyavailablefrom now inFrancewhichis completefor thisitem.

Thus,avastcampaigrof samplingandanalysisof grainsin Frenchsilos wagerformedduring

2 yearsin orderto determinethe levelof A y & $festaiidd (free formsandhiddenforms)of
stored soft wheat but also to measure the insecticides residues found in gfies forms
mean visible insects = larvae & adulsHidden forms mean eggs or larvaes hidden in the
grains).This study is based on the EcoprotectGrain project (Data collected from 190 grain
elevators).

Thestudy showedseveralinterestingremarks:

1 Frequency oinsectsfound:

- Morethan 25%o0f the samplesare infested(at leastwith oneinsect)

- Sitophilus Oryzaes the most frequently encountered species in storage facilities
andthe secondone is Rhyzoperthdominica(Tablel6). Indeed,SitophilusOryzae
wasdetectedin 24%of the samplesSitophiluggranariusis observedive timesless
frequently thanOryzagbetween 4 and 5% of samples depending on the year)

- Asamestudywasconductedn 19771978years In this study,Stophilusgranarius
waspresentin 20%of the lots, proof that its occurrences decreasingn France.

- ConverselyRhyzoperthdominica absentfrom the 1977-78 study,waspresentin
8% of the samples of 2011 years.

Tablel6: Totalfrequencyof insectsspecieg detection in 190ots of grainsextracted from 9%wheatsilos
(EcoprotectGrain 2010 and 2011)

Species Frequencyin 2010(%) Frequencyin 2011(%)
Sitophilusoryzae 24 £
Triboliumcastaneum 12 11
Cryptolestespp. 10 14
Oryzaephilusurinamensis 8 15
Rhyzoperthalominice 7 8
Sitophiluggranarius 5 4
Mycetophages 4 5
Triboliumconfusum 2 1
Frequencyof samplesgetting at 27.4% 40%

leastl storedinsect



1 Residuesanalysis
Thesamplinggrainswere also analyzetb detectresiduesof insecticides.

Tablel7: Frequencyf residuedetectionof oneor severainsecticidesubstance# 190lots of grainsextractedof wheatsilos

Substance Frequencyin 20102011 (%of
concerned lots)

Pyrimiphosmethyl 26.9
Deltamethrin 134
Chlorpyriphoamethyl 7.5

Cypermethrin 0.5

2 or 3 substances 17.2
Totalof sampleswith residuesdetectable 65.5*
Totalof samplewith NOresiduesdetectable 34.5

The primiphosmethyl was the active substance the most frequently used by the French
storedorganismgo fightinsectsn 2010-11. Theactivesubstancasstill authorizednowadays
AY CNI yOSszI odzi ¢ S acive gubsianca liséd. Onthe dthierthand:d KS Y2 & i
- Traces found on the grains are more frequent for products preferentially used to
treat grains at the entrance of the silo, such ampiphosmethyl anddeltamethrin.
- For chlorpyrifoamethyl, the operators surveyed tend to reserve it for the
treatment of empty premisesin fact, it isfound muchlessin grains.Thisconfirms
that the treatment of empty rooms does not significantly increase the level of
residues in the grains themselves.

1 Impactof practices=infestation risksfactors:
Thetwo yearsof investigationrelate the impactof certainpracticeson infestations.
The major risk factors associated with pest infestation were identifidelzator design (flat
storageare more often infested);lackof temperaturemonitoring systemtackof sanitationof
empty bins. Interview with the technical staff of grain elevators revealed that insect pest
control is still today based on the use of contact insecticides.

- Building design =¥*lat storage are more infested than vertical celk3% of the
samplesareinfestedin flat storageagainst26%for verticalcells(whetherconcrete
or metal).

- Silothermometry =>The absence of a tool for monitoring grain temperature
increases the risk of infestatianonly 26% of cells with fixed thermometry are
infested, compared to 41% of those with mobile thermometry and 47% of those
without equipment.

- Empty premises cleaning =CGleaning the cells before the grain arrives helps to
reduce the risk of infestation, especially if it is accompanied by an insecticide
treatment of the premises Without any cleaning, nearly 45% of the cells are
infested, compared to 30% for those that are completely cleaned (including the
frames)

Moreover, the study reveals also that Storage Organisms (OS) perform more curative
treatments (treatment of premises and grains) than preventive treatments.

Thecontrol againstinsectsis essentiallybasedon contactinsecticidesises. Herdelowsome
propositions of curative & preventive measures:



- Proposition of preventive measureeptimization of the ventilation system for
cooling thegrains in the cell, early detection via traps systems

- Propositionof curativemeasuresFumigation(still limited potential of extensionin
Francedueto lackof gastightnessof Frenchelevators& lackof trainedstaff), heat
disinsectization (remedial action)

1 Costsof control againstinsects(energy,insecticides, staffin severalOS(14 audits)

¢KS O24G 2F O2y(NBf I 3IFAYy&ad AyaSsGigae O NA S&

17)Figure 1
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Figurel7: Costf controlagainststoredgrainsinsects

Toconclude:ithe %of lossfor OSis difficult to sayasit dependson alot of parameters.

4) Storageon biggerscales
a) Typesof storagefacilities

3 bigtypesof storageare possibleevenif productsare storedon-farmor off-farm:flat 6 plat),
in covered cells outside of a building or in cells under a buildidée will explain if there is
predominance of one type of storage according to the type of storage organizations.

- Flat storage the easiest to put implement, the leasixpensive (especially when the

building is existing). dzi A (0 Q& y20 I ¢ @lotentehtindlat stcdagd Jdzii

0SOldzaS AlGQa vy S onmlbbdredNddd thieZarmdrd gfitaniforgétdhé Burth
wall. Consequentlythe edgeof the pile (tas)isleaking.Sothe farmersO | yeQularlylevel

the pile to a uniform height, which prevents it from being properly ventilated. The flat
storage involves a lot of handling, which cannot be automated. Moreover, the farmers

must think early enoughotthe ventilation mode and often the farmers forget it.

Bythe way, the flat storagecanbe: ventilatedor not, equippedwith thermometersor not.

Qi

Ay



- Cells storageSilos => the advantage to get an automated handling system wdtelpt
while the harvester is working but is twice as expensive as flat storage.

- Cells storage outsideorrugated cells with roofs are currently the most popular for cost
reasons as they require less civil engineering and are easier to install.

Thetechnicalaspectof the silosare the following'’:

- Materials of silos Often used: metal (steel or aluminum),concrete ¢ lessoften used
(fiberglass, plastic, tissue)

- Formsof silos conicalor flat bottom; round, squareor rectangularstructure

FrenchManufacturersof silos:AgriconsultHermex SilosFrance GillouayeSA BSI

In every casethe ventilation ismandatory. Cleaningind automation areappreciable.

Toresume:

- on-farm: Thetwo typesof storageare used:plate andwith silos.

- off-farm: More often used:Cellsstorageoutside=>Seesameinformation above

- exportshipments:More often used:Cellsstorageoutside=>Seesameinformationabove

b) Biggestsite of storage for the exported cereals

1 Focuson the ports
In France, &learpattern ofrail traffic heading towards the regions whetke main seaports
in the NorthWest of France are located, is identifidgfretagne (Brest and Saint Malo); Nord
¢ Pas de Calais (Dunkerque); HaMwrmandie (Rouen and Le Havre); Pays de la Loire
(Nantes); PoitotCharentes (La Rochelld.substantial part of this traffic should consist of
COP tonnage moving to these ports for export. Similar considerations can be made for rail
traffic flows headingtowardsProvenceAlpesCoteR Q! flegiaNvherethe port of Marseille
is located Significant COP tonnage should also be present in traffic flows heading towards
Alsace, including traffic transshipmentterminals atRhine portsor further transportation
via IWW vessels.

Theharborsilosareconsideredo bethe biggeststoragededicatedto the O S NI&xportatin.
Theharborsilosreceive store,treat andshipthe grains.Grainprocessingncludescleaningto
meet shipping standards, drying,-d&ning and, if necessary, fumigation.

The3 biggestFrenchportsfor the cerealshandlingare: Rouen LaRochelleDunkerque.

1 Rouen:FirstFrench& Europearport for the exportationof cereald®19
4 cerealsports operators inRouenport: GroupBZ (BZGrains)SenaliaSimarexSouffleth S 32 O S
(SOCOMAC)
- 20192020Campaign:9.87MT of exportedcereals// Storagecapacity:morethan1 MT

Focus orsenalia& Beuzelin
-Senalid”: SenaliaUNION is the agricultural cooperative which deals with the logistics of the
cereals (storage, loading, transport) in the Rouen Port => Exportation of 5 MT of cereals every
campaign
-Beuzelin BZGraing!22:Exportationof 1.5MT of cerealseverycampaign/ Silosd a | A.&t2S8/dzS ¢

1 LaRochelleSecondrrenchport for the exportationof cereal$?
2 maincerealsports operatorsin LaRochellgport: SicaAtlantique,Socomac



- 20192020Campaign:3.7 MT of exportedcereals

Focuson GroupeSicaAtlantigueand Socomac, GroupeSoufflet
-GroupeSicaAtlantigue(cooperativegroupf+2°:
=>Storagecapacity:0.3MT (300000T)

=>Capacityof exportedcereals3 MT

-Socomae GroupeSoufflet(privategroupy®
=>Storagecapacity:0.2MT (188000T)

=>Capacityof exportedcereals:2 MT

1 DunkerqueThirdFrenchport for the exportationof cereals
M YFEAY OSNBIf LIRNI 2LISNIG2NIY b2NR / SNBIFf Sa

Db2NR / SNBEIFfSad 60221ISNF G§AGS INRAAFT T {L/! Y {z
Thiscompanymanageshe 3rd largest cereasiloin France afteRouen& LaPallice.

- 20192020Campaigri® 2.8 MT of exportedcereals& 0.25MT of imported cereals
=>Storageapacity:330000T

Figurel8 presentsthe maritime traffic of cereals othe 3 first Frenchports since2000years?®

tonnes

Trafic maritimede céréales des 3 premiers ports francais les manutentionnant, depuis I'année 2000

2004 D® 2308 2007 Doe 2005 2010 2011 0D 2013 2014 b : 33 2016 2017 D1z

0]

= Rouen === |3 Rochdle == Dunkergque

Figurel8: Maritimetraffic of cerealsof the 3 first frenchportssince2000years

f Focusn the countrieswhere Franceexports (outside the Europeanunion)

Inthis part (Table18), A (inRdinterestingto describethe countrieswhere Franceexportsthe
mostcereals(non-EUcountries).



Tablel8: Exportationof cerealsfrom Francen non-EUcountries
EXPORT Commonwheat Durumwheat Barley Maize Oat
Algeria:4.3M Tunisia: 86.4k SaudiArabia7z49.9k = Switz: 76.9k Switz: 13.7k
Morocco :899.5k = Morocco : 74.4k | China 410.3k Cameroon:21.5k Morocco:722 .8k
2017/2018 SaudiAfrica620.2k IvoryCoast 69.5k = Tunisia : 389.0k Norway : 15.0k = UnitedArab:0.069k
IvoryCoast415.0k = Algeria : 64.1k Morocco: 306.1k Russia : 9.9k Oman : 0.008k

Cuba: 401.3k SaudiArabiad4.9k = Algeria: 270.8k Ukraine: 6.9k Tunisia 0.004k
Total 8.3M 392.7k 3.2M 176.4k 14.5k
Algeria : 5.2M Ivorycoast: 90.5k = China : 726.2k Switz : 114.2k | Switz : 15.2k

Morocco: 1.3M Tunisia : 77.0k SaudiArabiat99.3k = Morocco: 19.6k = Morocco : 0.754k
2018/2019 = Egypt : 499.8k Algeria : 61.5k Tunisia 217.9k Russia : 6.3k UnitedArab: 0.178k

Cuba : 414.9k Mali : 23.8k Morocco : 168.1k = Ukraine : 3.8k | Uruguay : 0.027k (LjJar:tzvaﬂable
IvoryCoast352.8k SaudiArabial5.8k Algeria: 159.1k Philippines3.6k = Oman :0.016k
Total 9.8M 328.8k 3.1M 173.2k 16.1k
Algeria : 5.6M Morocco : 97.1k | China: 1.6M UK :109.4k Switz : 13.0k
Morocco: 1.8M IvoryCoast 82.9k = SaudiArabiar23.9k = Switz : 0.076k | Morocco: 0.905k
2019/2020 | China: 1.6M Tunisia : 55.8k Morocco : 666.6k @ Algeria:0.017k | UK : 0.100k
Egypt : 936.4k Mauritania: 39.4k  Mexico : 287.4k Conga 0.010k | Qatar : 0.026k
IvoryCoast576.3k = UK :28.1k Algeria: 191.0k Russia 0.006k = Djibouti: 0.023k
Total 13.6M 429.4k 4.6M 269.4k 14.1k
China : 1.8M IvoryCoast 49.3k | China: 2.0M UK :256.7k Switz : 9.7k
Algeria : 1.2M UK : 34.9k Mexico: 154.8k Switz : 29.7k Morocco: 0.357k
2020/2021 Morocco:468.1k = Mauritania: 20.1k = Brazil : 63.0k Congo=12.0k UK : 0.046k
Cuba : 329.6k Algeria : 19.3k Nigeria : 60.3k Russia 5.3k Qatar : 0.026k
IvoryCoast270.1k = SaudiArabia7.8k = Vietnam: 50.8k Norway: 4.9k Uruguay: 0.024k
Total 5.4M 167.5k 2.7M 333.2k 10.2k 3.4k
Main Algeria Tunisia Ching _ Switz Switz
countries Mo_rocco Morocco SaudiArabia UK
China Ivory Coast Morocco

*: Switz:Switzerland

 Total exportation cereals(grains& flours) intra UE & extra UE

The following tables presents the data of french exportations. Unfortunately these data do
not match the data found above (all data should be taken with caution).

- Softwheat

Tablel9: Softwheatexportationsfrom France

EXPORT Grains(in 1000T) Flours(in grainsvalue)(in 1000T)
INTRAUE EXTRAE DOMTOM Total | INTRAUE EXTRAIE DOMTOM Total
2017/2018 8944 8326 125 17395 116 174 30 320
| 2018/2019 | 7184 9852 120 17156 | 115 93 30 238 |
2019/2020 7346 13542 111 20998 123 94 30 247
| 2020/2021 | 5883 7550 124 13557 115 65 30 210
- Durumwheat

Table20: Durumwheatexportationsfrom France

EXPORT Grains(in 1000T) Semolinas& Flours(in grainsvalue) (in1000T)
INTRAUE EXTRAIE = DOMTOM Total | INTRAUE EXTRAIE DOMTOM Total
2017/2018 1180 380 Nodata 1560 104 104
2018/2019 1129 312 No data 1441 99 Nodata 99
2019/2020 1099 353 Nodata 1452 119 119

2020/2021 650 185 No data 835 100 100




- Barley

Table21: Barleyexportationsfrom France

I EXPORT Grains(in 1000T) Malt (in grainsvalue)(in 1000T)
INTRAUE EXTRAJE @ DOMTOM Total | INTRAUE EXTRAIE DOMTOM
2017/2018 2462 2567 24 6 053 708 634 1342
2018/2019 3776 2403 15 6194 740 684 Nodata 1424
2019/2020 3917 3932 13 7682 690 650 1340
2020/2021 2428 3300 17 5745 720 630 1350
- Maize

Table22 : Maizeexportationsfrom France

EXPORT Grains(in 1000T) Semolinask flours (in grainsvalue) (in 1000T)
INTRAUE EXTRAJE DOMTOM  Total | INTRAUE EXTRAE DOMTOM Total
2017/2018 4447 595 92 5135 178 178
2018/2019 3595 514 105 4214 143 Nodata 143
2019/2020 3688 402 97 4186 134 134
2020/2021 4092 500 120 4712 130 130




Inthis part (Table24), A (aRdinterestingto describethe countrieswhere France importshe

c) Severalnon-EUcountries from where cerealscome from (=import)®

M Globallmportation : Totalimportations cereals(grains& flours) intra UE& extra UE

IMPORT1000T)
2017/2018
2018/2019
2019/2020
2020/2021

M Importation in non-EUcountries

Table23: Cerealsmportationsfrom Francé

Commonwheat
341
292
232
200

most cereals (noiieU countries).

Table24: Importationof cerealsfrom Francen nonEUcountries

IMPORT

2017/2018

Total

2018/2019

Total

2019/2020

Total

2020/2021

Total
Main
countries

Commonwheat

Mauritius: 8.4k
Ukraine: 2.2k
India: 0.830k
Argentina:0.462k
Vietnam: 0.330k

12.7k
Mauritius: 9.6k
Ukraine: 4.9k
India: 0.671k
Argentina:0.540k
Vietnam:0.389k
16.9k
Mauritius:7.9k
Ukraine: 2.5k
India: 1.0k
UK:0.608k
Vietnam:0.369k
12.9k
Mauritius:5.2k
UK: 0.720k
India: 0.589k
Canada: 0.500k
Vietham:0.267k
7.8k

Mauritius
Ukraine

Durumwheat

Canada: 40.7k

Pakistan:0.044k = UnitedArab:0.003k

India: 0.038k
Algeria: 0.019k
Japan:0.018k

40.5k

Durumwheat

96
67
43
45

Barley
Egypt:1.6k

China: 0.003k
China: 0.003k

New Zealandd.003K

1.6k

Canada: 0.159k | Switz:0.047k

Morocco:0.110k = NewZealand0.019k

Pakistan: 0.067k China: 0.003k

China: 0.027k
Japan0.019k
0.436k

Morocco:0.356k = NewZealand0.105k

US:0.001k
India:0.0001k
0.071k

Canada: 0.206k = UK: 0.103k

India: 0.098k
US:0.086k

China: 0.020k
US: too low

Mauritius:0.066k Japantoo low

0.935k
Canada: 12.4k

Morocco:0.334k  Lebanon: 0.137k

India: 0.079k
UK: 0.052k
Tunisia0.043k
13.0k

Canada
Morocco

0.229k
UK:24.4k

China: 0.047k
Countries0.013k
Argentina:0.006k
24.6k

UK

d) Industry mappingin grainsstorage

Barley
46

Maize

Ukraine: 4.3k
SouthAfricad.1k
Turkey: 0.616k
US: 0.444k
Madagascar:
0.437k

11.9k

Ukraine: 112.9k
SouthAfricas.2k
Serbia: 1.8k
Moldova:0.848k
Turkey:0.794k
124.3k
SouthAfrica6.6k
UK: 4.1k

Switz: 3.0k
Turkey22.5k
Chile: 1.4k
20.0k

UK:4.9k
SouthAfrica3.5k
Serbia: 2.1k
Turkey: 1.7k
Argentina:0.285k
13.1k

Ukraine

Maize
605
866
673
450

Oat

Uruguay0.137k
Argentina:0.023
China0.003
US:0.0006

0.164k

Brazil: 0.024k
Uruguay0.008k
China: 0.002k
US: 0.0003k

0.035k
Uruguay:0.543k
UK:0.264k
Chile: 0.069k
Brazil:0.010k
China:0.002k
0.889k
Uruguay0.130k
UK: 0.093k
Chile: 0.023k
China: 0.004k
Canada0.0006k
0.251k
Uruguay

UK

Inthis part, the sitesof storages organization$arms,cooperativesports) are presented:

9 Listof(

for Franceg update in 2020 : 1228
§ Listof & LJ2 NBight}: i Blue =>wherewe canfind storagesites

Ricet

Data
unavailable

146.2k

a (i 2oiyhnBrsii Farms& CooperativegLeft): 9294 & (i 2 NNEAISY A thidhiag
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Figurel9: Listof { storage2 NH I Y &rargeLgft)and Liétbf ports (Right)

5) Potentialusersof the newsolution
a) List of companiesbuyingthe product (appliers,usersy43°

The activities of & & (i 2 N& naBly done by the & I 3 NA O A IANNInid Ah@ S & €
Gl INA Qi RENRBE Y
1 Aagriculturalcooperatives=(in chargeof 2/3 of volumescollected),madeup of farmer
members who pool the resources necessary for the operation of the cooperative.
9 Aagricultural traders= (in charge of 1/3 of volumes collectedje mostly represented
by familyowned small and mediussized enterprises, to which are addedew large
groups, some of which have an international dimension.

In order to carry out their activities, French agricultural cooperatives and French agricultural
traders must be declared as2 NHI YAAdYS O2ff SOGSdzNT 2 NEI yYAAYS
to FranceAgriMer in accordance with the provisions of the rural code.

The "storage organisms”, are dedicated to the collection, storage, and commercialization of
grains. Located in the heart of crgpowing areas and at strategic logistics sites (river and
ASEFLIRNI &YX NIAf Kdzoaovs (KS dave thbimySompadiBsl y A & Y ¢
etc.) provide a fine and tight network of the territory, bringing the cereals directly to their

users. This sector alone employs 40,000 people.

Thereare more than 7,000collectionand/or storagecentersspreadthroughout thecountry,

mainly in the heart of cereal production areas, but also on strategic sites such as the cereal
terminalsof river andseaportsDunkerque NantesSaintNazaire RouenLeHavre Bordeaux,

La Rochelle, Femur-Mer, Metz, CorbeiEssonne, etc.

12204 O 2 f t Sotréré&atsibi@d are listed officiallyin October202036




Thefollowinglist (Table25) presentssomekeyfiguresof potential buyersof the new solution.

Table25: Listof potential buyersof the new solution

Listof potential buyers ofthe new solution Description
Aroundl151cooperativesn the cerealssectorfor the

Agriculturalcooperativegthe main collect & the supply

customersy® ¢21) mn 2F 602ttt $SO8oufteNHI Yy A

Agriculturec! E S NBive$cia; Advitamc Terrenac Cap
Seinec Agrialch O S Ic Acblyance; Noriap

Agriculturaltraders® Around400companies
The number of farms dedicated to cereal crops amount:
Farmergdedicatedto cerealcrops® to 110 000 units, i.e. one third of the salled

G LINE T S &adink.2Ay0unt400000farmers(breeders
& cerealfarmers)

CerealdPorts 7 big ports, mainlyRouen,LaRochellePallice Dunkerque
Distributorsof phytopharmaceuticabroducts ~ SojamLodiGroup,Neodis,Edialux

6) Controlmeansavailablg+Boundangonditions)

Thecontrolmethodthe mostcurrentusedisthe treatment of grainsby contactinsecticideln
order todescribe preciselthe control means available artle boundaryconditions: several
type of products will be defined according to 2 types of treatments:

1 Treatmentto disinsectizethe stored grains(directly on the grains)
(1):/ SNB I tPEHEY SONBF w i d8dRFB Y dKER20 1 SS &
=>Cereals*TreatmenProduction,Harvest* Pestsof stored products

1 Treatmentto disinsectizethe premiseswhere are storedthe grains (whengrains

are not present)

(2): Traitements Sy SNJ dzEF 5 S & A ySaust@dh X QWA 2y F [ 2 OF
=>GeneralTreatment*Disinsectisation*PremiseStructure.EquipmentdPOV)

a) Focuson insecticidesused within the market for indoor & post-harvestgrain treatment®®

Thetreatments here are of PROFESSIONN#deand basedond & & y ICKKSSIYMG (0 NB € @

The following listTable 26 presents the authorized insecticides in France used to treat the
stored grains and the premises of storatfgese insecticides are used with pulverization or
nebulization system.




It appearghat 3 typesof activesubstancesre authorized:

1 Pirimiphosmethyl

1 Deltamethrin(+PBQvhichisa synergist)
1 Cypermethri+PBdor oneproduct)

Table26: Listof insecticide® &yntheticO K S Y A @uthdiiBed i Franc treat stored grainsand thepremisef storage
¢ Used with pulverization or nebulization

Product

Actellic

Manufacturer

Syngenta

Active substance

Pirimiphos

Concentration

Formulationtype

Emulsifiableeoncentrate

0,002L/cr 1

liquide France methyl 250g/L (insecticide) appli 0.001L/m2-
A . Pirimiphos Emulsifiableconcentrate 0.002L/g-1 .
Pirigrain250 Sojam methyl 250¢g/L (insecticide) appli 0.001L/m2- 1 appli
S . Pirimiphos Productfor cold 0.008L/g-1
Pirigrain50 Sojam methyl 509l nebulization(insecticide) appli X
N . Pirimiphos Productfor cold 0.006L/g- 1
PirigrainSLD | Sojam methyl 72.50/L nebulization(insecticide) appli X
Pirigrain . Pirimiphos . -
aerosol Sojam methyl 50¢g/L Aerosol(insecticide) X 0.077L/100m3
Bank ShardaCropchem Deltamethrin 6g/L Liquidfor applicationat 0,084L/t-1 X
Espana PBO 54¢g/L ultralow vol (insecticide) appli
Granprotec ShardaCropchem Deltamethrin 25¢/L Emulsifiableconcentrate 2L/100t - 1 X
P Espana PBO 226.6g/L (insecticide) appli
DeltagrainCE Baver Deltamethrin 25¢g/L Emulsifiableconcentrate 0,02L/t-1 0,040,06L/100m2 1
25PB Y PBO 225g/L (insecticide) appli appli
K-Obiol CE25 Baver Deltamethrin 25g/L Emulsifiabl€insecticide) 0.02L/t-1 0.06L/100m2-1
PB Y PBO 225¢g/L appli appli
K-Obiol Baver Deltamethrin 6g/L Liquidfor applicationat 0.084L/t-1 X
ULV6 y PBO 54¢g/L ultralow vol (insecticide) appli
. o . Emulsifiableconcentrate 0.02L/t 0.06L/100m2
TalismaEC Arystalifescience Cypermethrin 80¢g/L (insecticide) 1 appli 1 appli
. Liquidfor applicationat
. . . Cypermethrin 20g/L Post
TalismaEL Arystalifescience PBO 57g/L ultralow volume Harvest X

(insecticide)

*PBObasedproductsare not authorizedin OrganicAgriculture(since2017).

*1 appli= lapplication; L/q :Literpernv



b) Focuson fumigation and powder formulation

o FUMIGATION

Thetreatments here are of PROFESSIONNBSEand based ond & & y UCKKSSOYMER (0 NEB ¢

Thefollowinglist (Table27) presentsthe authorizedinsecticidesn Francausedto treat the
stored grains et the premises of storage.

It appeargsthat 3 typesof activesubstancesre authorized:

1 Pirimiphosmethyl
1 Phosphide Aluminiumor Magnesium
1 Sulfuryffluoride

Basedon our experienceproductswith aluminiumandmagnesiunphosphidearethe
common ones used for the fumigation.

Table27: Listof insecticide® &yntheticO K S Y A d@uthdiiBed in France treat stored grainsnd thepremisesf storage
¢ Usedwith fumigationsystem

Product

Manufacturer

Active

Concentration

Quickphos

Substance

Formulationtype ‘

Aluminium Gagyeneratingproduct
pellets UPLEurope . 56% - - 20g/t-X X
0.6GNew Phosphide (insecticide)
Quickphos . -Gasgeneratingproduct
tablets UPLEurope éwmmﬁ? 56% -Tablet 20¢9/t-X X
3.0GNew osphide (insecticide)

- . | DetiaDegesch Aluminium . -15g/m3
DeliciaGastoxin Gmbh phosphide 560g/kg Gaggeneratingproduct X 1 appl
Phostoxin . Aluminium . 15g/m3
Pellet DetiaDegesciGmbh phosphide 560g/kg Gasggeneratingproduct X 25 pills per m3
Phostoxin DetiaDegesch Aluminium . 309/m3
Tablet Gmbh Phosphide 560g/kg Gasgeneratingproduct X 10tabletsper m3
Actelic smoke Pirimiphos . .
generator NewpharmSRL methyl 225g/kg Fumignt X 2 appli
Degesclplate DetiaDegesciGmbh Magnesium 560g/kg Gaggeneratingproduct X -19.4g/m3

phosphide -1 platefor 6.25m3
-10.6g/m3
. . Magnesium . -3 stripsof 20 bags
Degesctstrip DetiaDegesciGmbh phosphide 560g/kg Gasgeneratingproduct X assembledor 660
ma3.
—
Profume DouglasBLGBVBA Sulfurylffluoride 99.8%n ;g;npressed Compressedas X _125€;)F?pg:|1i.hour/m3

o0 POWDERORMULATIONS

Thetreatments here are of PROFESSIONNBEHfor somewhich are authorizedin the PPP
regulation)° This list Table 2§ presents 3 types of active substances used (Diatomaceous
Earth, Sodium Bicarbonate, Chabazite)

Table28: Listof insecticidebased? y

G LJE # RX did auihdrigegria Erance treat storedgrainsand thepremises

of storage
Description Authorizeddose
Product Manufacturer Activesubstanceof PreventiveTreatment Preventive CurativeTreatment
main constituent of empty premises Treatmentof grains | of grains
SilicoSec BiofaAG DiatomaceoudgEarth 10g/m2 1kglt 2 kgt
F_>R(_DCrop_S(’|t existsa Neodis Sodiumbicarbonate 20g/m2 Nouse Nouse
liquid version also)
ForceGrainMN* LodiGroup Chabazite 80g/m2 8L 10kgft 8L 10kgft

*Not classifiecasphytopharmaceuticgbroducts.




c) Alternative methods and possiblesolutionsin the futur e®°

Thefollowinglist (Table29) presentssomealternativemethods:productsbasedon powder
formulations (listed in th&able 28bove) and a product based on Spinosad.

Table29: Listof & | £ ( S NI i & 2uéh8rized inFranceo treat storedgrainsand thepremisef storage

Product Manufacturer Active substance ‘ Concentration Formulationtype
. . . Contactpowder 2kglt 10g/m2
Silicosec BiofaAG Kieselgur 920g/kg (insecticide& acaricide) 1 appli 1 appli
Topgrain= CortevaAgriscience . Suspensiogoncentrate 41.6mL/itc1l
I Orgrain FranceSAS Spinosad 240 (insecticide) appli X

ProcropLiquid,Procrop & ForceGrainMN are alsoalternative methods.

On the other hand, there are different biopesticides that can be used to treat stored grains
but mostof the time, they are usedduringan uncontrolledinfestation: Bacillushuringiensis,
Phytoinsecticides and plant essences (pyrethrins, terpenes...), Insect Development
Requlators (I.D.R.).

Insect growthregulators are compounds derivdéidm, or inhibitory to, insect hormones and
include methoprene, a juvenoid or juvenile hormone mimic, which disrupts the synthesis of
chitin and kills insects when they molt. Juvenile hormone analogue as methopren, kinopren,
hydropren are interesting oneBut now, they are not authorized in the PPP European
regulations.

To conclude,these biopesticidesmentioned abovearenot & S ¥ ¥ S B tio®t#r $ospiefer
physicaprocesses.

However there are alsoother potential solutionsin the future like:

- Entomopathogenic fungufRkepellent added at storage time and removed at processing
time.!

- Parasitoidsseemto beapotentialfuture solutionto chemicalnsecticidesindeed parasitic
waspswere studiedto disinsectstorageroomsof cereals Thereare specificto larvaes??

- Irradiation+essential oi: G SI'Y FTNRYEYUHS2¢ Ly aRSG8z6 NBOKSN
(INRSyvould havediscovereda combinedtreatment of irradiation (Xrays& Gammarays)
and essential oil vapors (eucalyptus oil or tea tree Wit would effectively destroy
insects, bacteria and molds in stored grains. The essential oils increase the sensitivity of
insects to radiation. This process was tested on rice ingécts.

- Essential oits Treatment with essential oils can be a good alternative to chemical
insecticides because they are volatile and consequently the residues are very low
comparedwith chemicalnsecticidegwhichareverypowerful) but unfortunatelythe price
of essential oils is very expensive, so the right dosage must be identified.

d) Boundaryconditions = specificlimitations & restrictions®®

Someactivesubstancesiavebeenbannedin Franceandconsequentlythe productsbasedon
these active substances are not authorized for the grains stored treatrmafld¢ 30).
1 BAN OF ACTIVE SUBSTAN&#SBpyrifosmethyl, malathion, dichlorvos, bromophos,
1,2RA OKf 2NRSUOKI yS=Z G§SGNI OKf 2 NUzNB -HGHF Ol N
bioresmethrin, bifenthrin
1 BAN OF PRODUCTS SINCE :2A1arge proportion of chlorpyrifemethyl based
products have recently been banned.




Table30: Listof insecticidedbannedin Franceto treat storedgrainsand the premisesf storage

Product Manufacturer Active substance Concentration Bandate
Actellic2 Sopra Pirimiphosmethyl 20g/L 2015
PirigrainH30 Compagni S y S dEkirisétticides Pirimiphosmethyl 30¢g/L 2015
Pirigrainpoudre Compagnied S y SdédinseSticides Pirimiphosmethyl 1% 2015
. 20g/L
Badineb LODI 160g/L 2019
. . . 20g/L
Badinebbio LJdzt @ $ | LODI 160g/L 2019
PirigrainBio Compagnid S Y S dkkirisétticides 25¢/L 2015
. 25¢g/L
PredexPB* Edialux 250g/L 2015
. . Chlorpyrifosmethyl 300/L
NeorelUL Arystal ife Science Cypermethrin 20g/L 2020
Nuvagrain Neodis Chlorpyrifosmethyl 25¢g/L 2015
Nuvagrain225EC* Neodis Chlorpyrifosmethyl 225¢/L 2020
NuvagrainO2 y OS y| Neodis Chlorpyrifosmethyl 225¢g/L 2015
Nuvagrainnebulisation | Neodis Chlorpyrifosmethyl 25¢g/L 2020
Reldan22 DowAgroscienceSAS Chlorpyrifosmethyl 225¢g/L 2015
ReldanGS* DowAgroscienceSAS Chlorpyrifosmethyl 225¢g/L 2020
PhosfinonC Unipex Aluminiumphosphide 57% 2014
PhosfinonP GardaGMBH Aluminiumphosphide 57% 2014
PhosfinonS Unipex Aluminiumphosphide 57% 2014

Note*: productsbannedand whichwerealsousedfor disinsectisatiorof premises.

e) Shortfocuson BiologicalAgriculture (BA)in France

TheBiologicalAgricultureisalsoimportant for the cerealscropin France Theuseof products

to treat the grains is strictet* The list of insecticides used in BA for the stored grains
GNBFGYSyld Aa 3I3SGiAy3a aK2NISNXW» LYRSSRX &aAyoOSs
f QF ANKR Odzf G dzNB o0A2f23A1jdzS n I /bl .3 NBY2OSR
from the guide of cropprotection products that can be used in BA. Consequence for insect
controlin storage:ssynergizedatural pyrethrum (PBO) wilho longerbe usable startingrom

September 30, 2017. This ban concerns both the treatment of stored foodstuffs and the
treatment of premises, structures and materials for products of plant origin.

Since2018,disinsectisatiortreatmentsfor BApremisescanonly be carriedout with Silicosec
or with prophylacticsolutionsbasedon sodiumbicarbonatdike: ProCrop(liquid)andProCrop
S (powder).

Regardinghe productsusedto treat directlythe storedgrainsin BA,the listis below*®:
1 { At A Oisacfcidds acaricide= contactpowder- 920g/kg
1 ¢ 2 LJ3 NKOirdin: insecticide= concentratesuspensiorg 24 g/L

f) Shortoverview of active substancesefficacy

Thefollowingresultsarerelatedto the studydescribedn the PARB). Thestudycomparedthe
efficacy of5_synthetic authorized substances in France2iii0-2011: pyrimiphosmethyl,
chlorpyriphosmethyl, deltamethrin, cypermethrin & natural pyrethrind/S bio-substances
authorized abroad or under_evaluatioi®pinosad, Diatomaceous Earth, Neem oil, Sodium
bicarbonate, silica ggl

The protocol consisted in the measurement of the efficacy on healthy grains infested with a
secondary infestation (preventive control) & on infested grains (curative control).

The2 speciesSoryzaeet Rdominicawere the objectsof the study.




TheFigure20 showsthe mortality of S.Oryzag(left) & RDominica(right) 56daysafter
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Figure20: Efficacyof insecticidesubstances LILJX A SR AtgatniefafkAnlinfesdtafiddadreadysetup of the 2 species
the most pest to stored cereals in France: observation of mortality 2 months after treatment of infested grains

*Legend:TEMOINcontrol¢ PMM: pyrimiphosmethyl¢ CPM<chlorpyrifosmethyl¢ DM: deltamethring
CYPcypermethring PYRNATssPBOnNatural pyrethrinswithout PBO; METH+ CPM:metophren+ cypermethrin

According tahe Figure20:

1 PMM& CPMare effectiveagainstSOryzaebut muchlessin R Dominicdresistance)
1 DM& CYRshow thebestefficacyagainstthe 2 insectspecies.
1  PYRNATwithout PBQO not effectiveagainstS Oryzadut little more effectiveagainstRDominica
=> The actionf PBGisimportant interm ofsynergism.
1 METH+ CPMgoodefficacyagainst the2 insectspecies.
1 SPINOSADot effectiveagainstSOryzaebut goodefficacyagainstR Dominica
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Figure21 showsthe mortality of S.Oryzag(left) & RDominica(right) 90daysafter
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Figure21: Efficacyof insecticidesubstancesppliedin & LING @ Srgatmer®ddan externinfestationof the 2 specieshe
most pest to stored cereals in France: observatianartality 7 dayd F 4 SNJ 6 KS Ay i NRBRdzOGA2Yy 2F ayS¢
batches treated 2 months previously

*Legend: TEMOIN: contrgPMM : pyrimiphosnethyl¢ CPM: chlorpyrifesethyl¢ DM: deltamethring CYP:
cypermethring PYR NAT ss PBO: natural pyrethrins without®8BTH + CPM: metophren + cypermethrin

Accordingo the Figure21:
1 Amongthe bio substancegested: only Spinosadshowan interestingefficacywhen
A (aSsaciatedvith areduceddoseof CPM.

These results are interesting to say that alternative substances are less effective than the
traditional chemical ones. This study is from 2010, obviously, nowadays, techniques have
evolved and alternatives substances are more armate developed (the diatomaceous earth
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GERMANY



GERMANY

Introduction3446

BehindFrance, Germany is the second biggest producer of cereBlsrope. Indeed, cereals

are grownon onethird of the areausedfor agriculturein GermanyWheatis by farthe most
cultivated cereal, ahead of barley and rye. Moreover, Germany is the most populous and
economically powerful country in the European Union. It is influential in agricultural policy,
both within the EU and globally. Germany is the seclamdest imporer and thirdlargest
exporterof consumerorientedagriculturalproductsworldwideandby far the mostimportant
European market for foreign producers.

1) Storedgrainscereals generalata
a) Volume of cerealsproduced’®

Theproductionof cerealsin Germanyfor the last5 marketingyearsis describedTable31).

Table31: Cerealproductionin Germanyfor the last5 marketingyears

Cereald Year(thT) 2017/18 2018/19 2019/20 2020/21 2021/22

Type * * Estimate Forecast Projection
Softwheat 24311 20125 22908 21993 22025
Durumwheat 170 138 155 177 165
Barley 10853 9584 11592 10852 11241
Oat 577 578 519 714 574
Maize Grain 4548 3344 3665 3877 3725
Rice* 0 0 0 0 0

Total cerealsGE 45569 38004 44399 43239 43307
TotalcerealsEU28 307959 | 292357 322532 n.a n.a
Total cerealsEU27 284960 | 271272 297015 280365 295108
%GE/ EU27 prod 16% 14% 15% 15% 15%

*For all cerealsmarketingyearlst July 30th June
*th : thousands

a) one big cerealsproducer *’

Thecerealsarelargelyproducedby farmers.Thefarmersare part of alargecooperativegroup

in Germanynamed:ZGRaiffeisen whichisin chargeof bringingT I NJvggahdinghe market

and other several tasks for the farmers.

Forexample there are 317 agriculturalcooperativesn Bader? N NIi (i S ¥naliS 20D The
Bader2 N NJi (i SRadféseiBooperatives recordedround549709tons of wheat, barley,

rye, oats and other crops.

The German cooperatives essentially include the ZG Raiffeisen Karlsruhe, the purchase and
sales cooperatives (BAG) and the warehouse cooperatives. In 2019, these cooperatives over
1.1billion Euroimplemented.Around13 300farmersin the countryhavejoinedforcesin one

of these cooperatives.

Moreover,there alsoseveralbther actorsin cerealdield as*®: CARGILDEUTSCHLANEMBH
(headcount >500), WESTMECKLENBURGER GETREIDE GMBH (headcount >500), TREDE &
VON PEIN GMBH, DEUTSCHE SAATVEREDELUNG AG.



b) Volume of stored grains cereals

Before presenting the stored graig2 f dzyS> AdQa ySOSaalNE (2 LN
which is divided in Land. Thigngportant because each region h#s own crop and storage.
This is presented in the following map (Figure 22).

SACHSEN-
ANHALT

Figure22: Mapof Germanydivided inseveralLands

4 Main regions exisin Germany:

f Regionl: Bader? N NJi (i S Bay&mNEandenburg:South of Germany(Exceptfor
Brandenburg in North)

1 Region 2: Hessen,MecklenburgVorpommern, Niedersachsen:Middle-North of
Germany

1 Region3: NordrheinWestfalen,RheinlandPfalz SaarlandWestof Germany

1 Region 4Sachsen, Sachsé&nhalt, Schleswigfolstein, Thuringen: East of Germany
(Except for Schleswigolstein in North)



TheTable32 presentsthe cerealsstoragein Germanyfor 2019year,no dataare availablefor 2020.

Table32: Presentation oterealsstoragein Germanyfor 2019year

GERMANY

7751.2

33.6

723.6

224

3162.7

27.3

208.5

37,9

735.6

33.5

1446.4

39.5

14028.0

" Graincorn&
UEIC I e Tl Rye& Winter cereals Winter & Summerbarley Oats& Summercereals " Cornfor maturing (incl.
speltanddurumwheat) Triticale .
corn-cobmix)
LAND=REGIONS Sharein the Share in the Share in the Share in the Sharein the Sharein the Share in the
Stocks total harvest Stocks total harvest Stocks total harvest Stocks  total harvestof Stocks total harvest Stocks total harvest Stocks total harvestof
0f 2019 0f2019 0f2019 0f 2019 0f2019 2019
% % % 1000t %

Baden Y T T T Y T T e e
2 NNIGSYo S 491.5 29.9 8.5 15.7 319.3 30.9 41.8 4.7 73.9 47.0 151.4 25.0 1086.3 30.3
Bayern 14919 39.8 731 34.0 889.0 42.0 43.0 48.6 162.3 39.6 548.7 43.0 3208.0 40.8
Brandenburg
Hessen
Mecklenburg 963.9 37.2 745 20.2 140.2 122 10.3 29.6 27.9 33.1 16.7 466 1233.5 28.9
Vorpommern
Niedersachsen 1216.7 36.4 118.9 15.2 286.6 21.1 139 27.9 86.6 21.3 214.2 42.0 1936.8 30.0
Nordrheirt 657.1 318 51.9 339 333.1 284 9.1 26.1 160.2 39.7 398.6 55.0 1610.0 35.4
Westfalen
RheinlandPfalz 187.8 239 11.8 195 100.9 189 9,6 42.2 35.1 32.2 15 1.8 346.8 21.7
Saarland 3.9 7.3 0.7 4.3 4.2 16.2 2,1 334 4.1 33.9 / / 15.0 13.0
Sachsen 526.4 38.5 64.4 36.2 263.3 32.2 17,3 36.5 311 33.0 28.0 27.8 930.5 35.7
SachserAnhalt 496.3 24.0 60.9 19.1 107.9 14.3 11,2 51.4 18.0 21.7 24.0 33.8 718.2 21.6
SchleswigHolstein 375.4 24.4 33.0 16.2 155.2 22.8 10,2 21.9 185 29.9 0.8 8.3 593.2 233
¢KNNAY 3ISY| 4850 30.5 15.1 231 221.2 285 6,7 33.1 22.0 26.0 8.7 315 758.7 29.6

31.6

*No data on ricas available

Anestimationof the storedcerealsn 2020 carbe proposedbasedon the elementsabove:

1 2019: Calculation ofheratio storagevsproduction: 14028000* 100/ 44399000=31,6%

1 2020: Estimationof the total cerealsstoredbasedon the hypothesis thathe shareof the stocksin the total harvestin 2019is equivalentto 2020
= Estimationof quantity of cerealsstored in2020: 43 307000* 31,6/ 100=13685012T




c) Volume of treated stored grains cereals

Thisdatais unavailableanddifficult to get becausedependingon different parameters.

d) Storagesites + How are stored the grains (on-farm, off-farm, export shipments)

Capacityof storage ofGermany(201415data)
> 40 milliontons=> Around48 million of tons, probablymore nowadays

Figure 2.1~ Current national storage capacity in the EU-28 Member States, by size classes

Milion onnes.
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Source: Areté elaboration

Figure23: Currentnational storagecapacityin the EU28 MemberStates by sizeclasses

Thestorageis dividedin 3 typesof storage:
1 Storageon-farm
9 Storageoff-farm: cooperativest traders
1 Storageoff-farm: Exportshipmentsharbors

TheTable33 proposesan overviewof the repartition of the storage inGermany accordintp
different types ofstorage.

Table33: Repartition ofthe total sharein Germanyaccording tadifferenttypesof storage

Typeof storage(2015data) Ssr;g;:géo(tozl)
Individualfarms=on-farm 42% 20.1million (calculationestimation)
Farmingcooperatives =off-farm 29% 14 million (calculationestimation)
Processing industries off-farm 4.7% 2.3million (calculationestimation)
Wholesale/trade=off farm 19% 9.1 million (calculationestimation)
Transportationhub (includingports) 5.3% 2.5million (calculationestimation)
Storagecapacity 100% 48 millions

Accordingo the different type of storageshereis presentedrapidlyhow are storedthe
cereals (same as for France):

1 Storageon-farm =>plate, externalcells(silos)
1 Storageoff-farm: cooperativesk traders=>externalcells(silos)
1 Exportsshipments=>externalcells(silos)



2) Focuson specificstoredgrains cerealsvheat,barley,oat, maize rice

a) Estimatedvolumesof eachstored grainsvariety

Thispartislistedinthe partm 0 O 0  GokstiiedBWS A y & €

b) Treatmentusedfor eachstored grainsvariety

Thispartisrelatedto the partc 0 & / rBegndNRIfA £ | 6 f S¢

c) Speedof grainrolling (incoming,stored, outgoing)

Thisdatais unavailable.

3) Storedgrainscerealsnvasivespecies

a) Occurrence& Percentageof damages

Globallythe samespeciesarefoundin France& Germanyevenif the percentageof presence
can vary from a country tanother.

A study more specific indicated the following commen@yzaephilus surinamensand
Cryptolestes ferrugineusere the predominant species, b&itophilus oryzabad increased
since 1976. Several species of motfshestia elutella, Plodia interpunctelldemapogon
granellusandN. personellusilamaged thesurfacelayer ofsome heapsOtherthermophilous
beetle species such dsibolium castaneunCryptolestes pusilluend Rhyzopertha dominica
occurred occasionally in several years. Infestation by theseiespés best prevented by
ventilationof the grain. Sitophiluszeamaisvasfound on imported maizein several instances

but did not become established. Control measures can be prescribed by the National Plant
Protection Service if necessary, but the increasing use of ventilation and cooling facilities in
storage premises together with other measures is entpd to lead to a further fall in
infestation in coming year¥.

However, aGerman study dating from 2013 presents tered-product insects by orders
F2dzy R Ay YAftfta FyR adi2NBa Ay DSNXlyed ¢KS
compiled mainly from data in the Entomofauna Germanica (Klausnitzer, 2003). It was
completed by own determinations of 28 specimens sent to Biologische Beratung YBgrlin
companies and private households, and field work in stores, mills, bakeries and food
processinglants.Forthe classificatioraccordingo ecologicafjuilds,the overviewin Haines

(1991) was followed. Imported species were not included in case they were only once or
sporadically recorded.

Figure24: Percentagestoredproductinsectsn Germanybyorderafter R I i | A y{20{3DK | f £ SNJ



ConsequentlyFigure24 presents:
145beetles

28 moths

23 psocids
13hymenoptera

3 hemiptera

1 diptera

= =4 4 -4 4 A

Beetlesarethe mostfrequentspeciedound in stored stuff.

4) Storageonbiggerscales
a) Typesof storagefacilities

Thetypesof storagearethe same asor France:
1 Storageon-farm=>plate, externakells(silos)
1 Storageoff-farm: cooperativest traders=>externalcells(silos)
1 Exportsshipments=>externalcells(silos)

Herebelowsomemanufacturersof silos/grainsstoragein Germany
1 . NK GBS
-Corrugatedsteel storage bin (grain, rice, raw paddy), for long-term storage: aeration &
cooling can beadded. Used in warehousing, handling, processing, transshipping grain.
-Flatbottom silos:grains& mealyproductsc at collectionpointsandin warehouses
1 LIPPGmbH*:
-Stainlessteelstorage/ Roundor RectangulaSilosg Externalor Internal Silos
1 HIMELMaschinenGmbh
-Indoorinstallation: Roundsilomadewith galvanizedcorrugatedsheets& a highzinccoating
/ systemof ventilationincluded
-Outdoorinstallation:Roundsilomadewith steel(from 5 to 15000T)
-Rectangular storage silos: fmrdoor installation: Compared to round silos, they offer up to
35% more space
f Andseveralother manufacturersof silos generalSilotecGmbH,| 2 NE& (i Grhbéi& S NJ
Co, Gruber maschinen GmbH, CBS Beton GmbH, Buschhoff GmbH & Co, Riela
Getreidetechnik

Thereisnot alot of information aboutventilationequipmentor temperatureequipment.

b) Biggestsite of storagefor the exported cereals

Y Focuson ports

Theportsof Hamburgand Bremenareamongthe biggestportsfor exportationof cerealdrom
Germany.

1 Hamburg®
ThePortof Hamburghassiloand storagecapacityfor about 700thousandtons of cereals il
seed, fodder, and other agricultural products and about 700 thousand square meters of
storage areas for ores, coal, fertilizers, and other dry bulk cargoe.



1 Bremer*
C2NJ RSOIFRS&axX W&o aNf tofae)cachoiandhadricilltitaNifid8sRiesOTadeNP LIS
Port of Bremen is the entry point for the stocks of worldwide trade houses. This Port of
Bremen terminal has capacity to store 90 thousand tons of products in silos or flat storage.

The rail traffic flow ismportant in Germany. This traffic should include COP tonnage moving
from the SouthEastandfrom the Centralregionstowardsthe Northernports of Hamburgand
Bremen for export.

1 Focuson the countrieswhere Germanyexports cereals(outsidethe Europeanunion)?

In this part (Table34), A (iaRdinterestingto describethe countrieswhere Germanyexportsthe
most cereals (noiieU countries).

Table34: Listof non-EUcountrieswhere Germanyexportscereals

EXPORT Commonwheat Durumwheat Barley Maize Oat Rice
Saudi Arabia :1.1M = Switz: 1.02k SaudiAfrical.01M | Switz: 23.9k Switz: 9.5k
SouthAfrica:384.4k  Ukraine:0.064k Iran: 138.6k Belarus: 1.27k | Japan: 0.040k

2017/2018 Nigeria 336.5k Serbia: 0.046k USEO.081k Ukraine515.9k = Russia: 0.033k
Guinea: 241.5k Stores & prov: Switz:0.061k Russia: 418.6k = UnitArab:0.014k
Cuba: 193.9k 0.046k Japan0.058k Japan: 398.6k | Ukraine: 0.010k
Maldives:0.028
Total 2.96M 1.35k 1.68M 27.4k 9.7k
SaudiArabia:741.2k = Switz: 3.82k Iran: 257.2k Switz: 14.2k Switz: 14.9k
SouthAfrica:487.4k = Ukraine:0.103k SaudiAfrical32.0k | Iceland: 5.5k Norway: 1.2k
2018/2019 Sudan: 182.3k Stores & prov: Kuwait: 77.0k Belarus: 2.2k Japan: 0.160k
Guinea: 177.1k 0.075k US:76.5k Russia0.522k | Chile: 0.035k
Switz: 124.7k SaudiArabiad.039k | Japan:64.0k Japan0.382k Ukraine:0.020k
Serbia0.037k
Total | 2.67M 4.21k 1.07M 23.95k 16.5k Dat_‘l"‘ o
Iran: 1.0M Switz:5.25k SaudiAfrica837.7k  Switz:25.98k  Switz:11.2k unavarabie
SaudiAfrica: 542k UK: 0.920k Iran: 219.4k Iceland: 6.3k UK: 0.102k
2019/2020 Morocco: 468.3k Stores& provisions: | Japan:160.4k UK: 6.3k Japan: 0.080k
SouthAfrica:447.6k = 0.182k Morocco: 71.2k Belarus:2.5k Russia: 0.023k
Turkey: 424.0k Ukraine:0.094k Switz: 67.1k Russia0.604 Ukraine:0.023k
Thailan: 0.038
Total 5.26M 6.72k 1.84M 43.7k 11.5k
Algeria:1.1M UK:1.57k Iran: 436.1k Switz:9.67k Switz:13.3k
UK: 612.1k Switz: 0.137k SaudiAfrica250.9k = UK: 1.79k UK: 0.134k
2020/2021 | Pakistan246.8k Ukraine:0.100k Morocco: 120.9k | Belarus0.899k | Japan0.080k
Iran: 134.5k Israel: 0.042k Algeria: 92k Russia: 0.616k | Chile: 0.027k
Morocco:121.9k Thailand0.030k Turkey:83.6k Japan0.523k US:0.014k
Total 2.78M 2.04k 1.4M 15.1k 13.6k
Main SaudiArabia Switzerland SaudiAfrica Switzerland Switzerland
countries | Iran UK Iran Iceland
Algeria Belarus

* M: Million Tonsg k: thousandtons
*Stores& prov: Stores 8provision/ Switz:Switzerland




c) severalnon-EUcountries from where cerealscome from (=import)

Inthispart Table3d = A 0 Qa | €

az

the most cereals (noixU countries).

Common

wheat
Russia :38.4k
Ukraine: 7.8k
Kazakhsta:
0.845k
India: 0.834k
Serbia0.824k
49,1k
Serbia 28.5k
Russia19.9k
Ukraine:4.6k
India:1.0k
Kazakhstan:
0.746k
55.9k

UK:3.4k
Ukraine:2.7k
India: 2.0k
Switz:0.540k
Serbia0.371k

9.8k

Ukraine: 4.4k
India:1.8k
Serbia0.310k
Kazakhstan:
0.220k
UK:0.104
7.3k

Russia
Serbia
Ukraine

IMPORT

2017/2018

Total

2018/2019

Total

2019/2020

Total

2020/2021

Total

Main
countries

* M: Million Tonsg k: thousandtons

(0p))

Ay

NBadAy3

7

Table35: Listof non-EUcountrieswhereGermany importgereals

Durumwheat

Nepal: 0.321k
Turkey: 0.319k
India: 0.311k
Switzer:0.105k

Lebanon:0.075k

1.3k

India: 0.638k
Nepal: 0.409k
Turkey: 0.383k

Switzer: 0.079k

LebanomnD.076k
1.7k

India: 0.710k
Nepal:0.530k
Turkey:0.398k
UK: 0.248k
LebanonD.080k

2.2k

India: 0.500k
Turkey0.282k
Nepal: 0.147k
UK: 0.125k
Lebanor0.032k

1.2k
India
Nepal
Turkey

Barley

Australia:0.482k
Argentina:0.346k
Ukraine: 0.329k

Serbia: 0.309k
Liecht: 0.016k

1.5k

Ukraine:0.265k
Serbia: 0.050k
Canada0.014k
New Z: 0.005k
Korea:0.003k

0.343k

UK:4.3k
Canada0.013k
New Z: 0.011k
USA: 0.003k
Korea:0.002k

4.3k

UK:39.6k
Canada0.015k
Korea: 0.010k
USA: 0.003k
New Z: 0.002k

39.6k

UK

Maize

Ukraine: 340k
Russia: 43.2k
Argentina:19.6k
Serbia:1.8k
Turkey: 1.4k

407.8k

Ukraine: 1.6M
Serbia: 24.6k
Argentina:18.2k
Russia: 17.6k
Turkey: 1.3k

1.7M

Ukraine: 697.8k
Russia: 25.2k
Argentina:16.6k
Turkey: 2.1k
Serbia:1.7k

747.6k

Ukraine:161.8k
Russia: 6.2k
Turkey:1.5k
UK: 0.796k
US:0.369k

171.7k

Ukraine

*Ljecht:Lichtensteind Switz:SwitzerlandNewZ:NewZealand

Oat

Ukraine:0.464
Uruguay0.131
Serbia0.131
Switz:0.003
Russia0.0004

0.729k

u 2

Rice

Ukraine: 0.645k

Chile: 0.445k

Uruguay0.243k
Canada: 0.199k

Russia:0.150k

1.79k
UK:3.07k
Chile: 0.800k

Uruguay0.714k

Data
unavailable

Ukraine: 0.208k

Argentina:
0.150k
5.0k

UK:5.8k

Chile: 0.424k
Ukraine:0.375k
Uruguay0.060
Switz: too low

6.7k

UK

Toresume,Table36 presentsthe maincountrieswhere Germanyexportsandimportsto

non-EU countries.

Table36: Themain non-EUcountries wheré&ermanyexportsandimportssincethe 4 lastyears

TOTAL Commonwheat = Durumwheat Barley
SaudiArabia Switzerland SaudiAfrica
EXPORT Iran Iran
: UK

Algeria

Russia India
IMPORT Serbia Nepal UK

Ukraine Turkey

Maize
Switzerland
Iceland
Belarus

Ukraine

Oat

Switzerland

UK

Rice

Data
unavailable



d) Industry mappingin grainsstorage

Inthis part, the sitesof storagesorganizationsare presented.

Amapofa & U 2NNHISY R & & &xfstbit there isaround 1984cooperativesspreadout
in the country.

A map of ports spread ouh Germany is presented belowigure 2%. The ports in blue are
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Figure25: Listof portsin Germany

A description of theerman freight transportation is not asked in the study but is important
in order to understand more the key points (target locations) for the storage sites. Germany
has a central position and good access to the sea, which permits to get strategic pfasition
cereals exportKigure 26.

Strengths

Weaknesses

e Germany is located in Central Europe.
Transport routes are relatively short to all
other neighbouring countries.

e Germany has access to the sea. German
seaports are important transhipment points
for inward and outward global trade flows.

e The dense inland waterway network with
numerous channels connects Germany to
neighbouring countries

e Germany has the
infrastructure in the EU.

e Germany as a transit country gains tolls
from crossing shippers.

densest railway

* Because of the central position in Europe, Germany is a transit
country. Obviously not every transport chain starts or ends in
Germany: this implies that many traffic flows cross Germany
from North to South and West to East, or vice versa, and
transport infrastructure is heavily utilised.

* Permanent maintenance and infrastructural development are
necessary to overcome the increasing transport flows in the
future. The gained road toll should cover such investments, but
the toll is uncommitted.

Figure26: Description othe freight transportation inGermany(strengthsand weaknesses)



5) Potentialusersof the newsolution

a) List of companiesbuying the product (appliers,users)34:55:56.57

The potential & 6 dz& & kiR future product developedby BabolnaBio in Germanyare
presented belowTable 37.

Table37: Listof potential buyersof the new solution inGermany
Listof potential buyersof the new solution Description
Cooperativesrethe organismsvho storesthe mostin
Germany
-AgriculturalcooperativesRaiffeisen698(2019year
source)
Agriculturalcooperatives -Numberof total cooperatives1984(2019yearsource)

Listof bigagriculturalcooperativesn the cerealsfield:>®
BayWa AGRAVIS, RWZ Rhein Main, ZG Raiffeisen, F
Kurh Thur

Agriculturaltraders Nodataavailable

-Numberof farms:83900(2016yearsource)

Farmersdedicatedto cerealcrops(exploitations _Number of farms specialized in cerealseeds,

agricoles)’ protein cropsamongfarms:39800(2016yearsource)
Cerealgorts -quburg(the bigg'est),Bremenand Rostqclerethe 3
mainports where circulatethe mostof grains.
Difficultto getthis data, different siteswhere
Distributors of phytopharmaceuticaproducts phytopharmaceuticaproductsare soldexist:
Biohelp,AvagrarBayWaPPS
Companiesnfluencingin the cerealsfield®° Bunge Cargill,Glencore LouisDreyfus

6) Controlmeansavailablg+ Boundaryconditions)

Thecontrol method the most current used is the treatment of grains by insecticide. In order

to describe precisely the control means available and the boundary conditions in Germany,

the BLV database is well described but there is no information about tredtuoiéierence
0S06SSYy GUNBIFGYSylia dzaSR RANBOGte 2y (GKS 3
LINBYA&Saé¢d Ly GKS . [+ RFEGIolFLasS:y e2dz Oy OK2?2

Vorratslagernde§etreide: Cerealsn storage
Vorratsschutz : Protection of stores



a) Focuson the insecticidesused within the market for indoor & post-harvestgrain
treatment®?

Thetreatments here are of PROFESSIONNédeand basedn d & & y IOKKSSIYMG (G NB ¢ @

Thefollowinglist (Table38) presentsthe authorizedinsecticidesn Germanyusedto treat the

stored grains and the premises of storagjfeese insecticides are used with pulverization or
nebulization system.

L

iQa

AYLIR2 NI Vi

(rrgethyl gradécts ar fiorbidden in NGk rividn| #orapared

with France for example

Table38: Listof insecticide® &yntheticchemistryn authorized in Germantp treat storedgrainsand thepremisef

storage¢ Used with pulverization and nebulization

Product Manufact Active Concentrati Formulation End
roduc anufacturer substance et
4.21/100t
ShardeCropchem | Deltamethrin 50.7g/L ULVsolution L appli Data
BANK Espan.L. PBO 69/l (insecticide) (6 months PT°teCT'°“) unknown 31/10/21
Excepfor triticale : no
use
: Emulsionnable . "
ShardaCropchem | Deltamethrin 213¢g/L Speciatonditionsfor Data
GRANPROTE Espan&.L. PBO 25¢g/L zﬁggi':i](t:riztee) wheat unknown 31/1021
INSEKTENIL . 4.21/100t
VoraProtectU (B:?geécience Deltamethrin 6g/L z;s\fcot:léﬂjoer; 1 appli Er?lziown 31/12/21
L\£Profi P (6 monthsprotection)
Emulsionnable | 1Lin99L/ 100Lof water
INSEKTENIL | Bayer . Deltamethrin 25¢g/L concentrate (6 months protection) Data 31/12/21
VORAProtect| CropScience (insecticide) 1 appli unknown
Baver Emulsionnable | 1Lin99L/ 100Lof water Data
K-ObiolEC25 Crg Science Deltamethrin 25¢g/L Concentrate (6 months protection) unknown 31/12/21
P (insecticide) 1 appli
. up to 6 months of
K-ObiolULV6 | B2Yer Deltamethrin | 6glL uLVsolution 1 tectiond. 211100t Data 31/12/21
CropScience (insecticide) 1 appli unknown
MicrosotSP . up to 6 months of
3000ULV CB:?ye; - Deltamethrin | 6g/L Lijr']‘vsot'i”}g’” protection4.21/100t Dr?lz?l | 3112721
RTU opScience (insecticide) 1 appli unkno
Emulsionnable up to 6 months of
MicrosolSR Bayer _ Deltamethrin 25g/L concentrate protection1lin991/100t | Data 31/12/21
3000 CropScience (insecticide) water unknown
1 appli
2L/100t in 10 to 30mlor 31/10/21
Emulsionnable | 250L/100tf water 60mi/100
. ArystalifeScience| Cypermethrin 228¢g/L . m2in 3.3to
TalismaEC | 5o helux Sprl PBO 80g/L Concentrate( | -1appli 5 1/100 m2
pr. 9 Insecticide) -ExceptMaize,millet,
buckwheat of water
-1 appli
8.41/100t 31/10/21
TalismaUL ArystalifeScience| Cypermethrin 57g/L UL\Vsolution -1 appli Data
Benelux Sprl. PBO 20g/L (insecticide) -ExceptMaize,millet, unknown
buckwheat




b) Fumigationand powder formulation®?

o FUMIGATION
Thetreatments here are of PROFESSIONNBSEand based ond & @ y (CKKSSGYM G (0 NB ¢ o

Thefollowinglist (Table39) presentsthe authorizedinsecticidesn Germanyusedto treat
the stored grains and the premises of storage based on fumigation system.

Table39: Listof insecticide® &yntheticchemistryn &uthorized inGermanyto treat storedgrainsand thepremisef
storage¢ Used with fumigation system

Active . . End
Product Manufacturer Substance  Concentration Formulationtype o e
Delicia . . ) 15piecesl/t Data
. DetiaFreyberg Aluminium Gagyeneratingproduct :
Gastoxin Gmbh phosphide |~ 5609kg (insecticide) Lappl nknown 31/12/25
Tabletten Exceptcorn
50piecesper 50piecesper
DetiagasEXP | DetiaFreybergGmbh Aluminium 560g/k Gasgeneratingproduct m3 m3
9 4 phosphide 9ka (insecticide) 1 appli 1 appli 31/08/23
Excpt Emmer ExcptEmmer
. . . 15piecesert
. DetiaFreyberg Aluminium Gaggeneratingoroduct . Data
Detia-gasEXT . 560g/kg . L lappli
Gmbh Phosphide (insecticide) Except Com unknown 31/12/25
50piecesper .
. - . 50piecesper
GastoxinPellet DetiaFreyberg AIumlnlL_Jm 560g/kg Gasge_neratl'ng)roduct m3 . m3 31/08/23
Gmbh phosphide (insecticide) 1 appli 1 aoli
Except:Emmer appll
. . Aluminium Gaggeneratingproduct 349/t Data
PhostoxinBag | DetiaFreybergGmbh phosphide 570g/kg (insecticide) 1 appli unknown 31/12/27
0.009pieces
PhostoxinBag . Alumnium Gaggeneratingoroduct perm3 Data
Blanket DetiaFreybergGmbh phosphide 570gkg (insecticide) 1 appli unknown 31/08/23
Excptemmer
50piecesper .
Phostoxin DetiaFreyberg Aluminium Gaggeneratingoroduct m3 SOpiecesper
. 560g/kg . L i m3 31/08/23
Pellet Gmbh phosphide (insecticide) 1 appli 1 appli
ExceptEmmer PP
Phostoxin DetiaFreyberg Aluminium Gaggeneratingoroduct lSple_cespert Data
Tablet Gmbh hosphide |~ 3609/@ (insecticide) Lappli nknown 3112725
phosp Exceptcorn u
Quickfume UPLEuropeLtd Aluminium 570g/kg Gaggeneratingoroduct ie;gg" Data 31/12/25
t NBaail phosphide (insecticide) Excpt:com unknown
QuickPhos Aluminium Gaggeneratingoroduct 36t Data
UPLEuropeLtd . 570g/kg . L 1 appli 31/12/25
Pellets phosphide (insecticide) E . unknown
xcpt:corn
QuickPhos UPLEuropeLtd Aluminium 570g/lg Gagyeneratingproduct izgg" Data 31/12/25
Tabletten phosphide (insecticide) Excpticom unknown
Tablet
6piecegert
Degesch Magnesium Gagyeneratingoroduct Lappl Data
Magtoxin DetiaFreybergGmbh phosphide 660g/kg (fumigen) Ssllet unknown 81712125
30piecespert
1 appli
-117geach
. Magnesium Gaggeneratingproduct 6m3
Degesclplate DetiaFreybergGmbh phosphide 560g/kg (insecticide) X 1appl 31/08/23
Magnesium Gagyeneratingproduct -117geach
Degesclstrip DetiaFreybergGmbh phosphide 560g/kg (insecticide) X i;rgsp" 31/08/23
Detia- DetiaFreyberg Magnesium Gagyeneratingproduct Gor 30pieces Data
. 660g/kg . L pert 31/12/25
Magphos Gmbh phosphide (insecticide) 1 appli unknown
S&A Service und 20.6g/kg
Frisin Anwendungstechnik (hydrogen Gas 8.7g/m3 Data 31/12/26
1treatment unknown
GmbH phosphorus)
. L Gag(in print pack) 30kg/t Data
Aligal2 Airliquid 999gkg (insecticideacaricide) 1 appli unknown 31/08/22




Basedon the table above,Germanyis acommonuser offumigationbasedproductsbecause
there isabiglist of products

0 POWDERORMULATIONS
The treatments here are of PROFESSIONNAL US8& list Table 40 presents the powder
formulations. The 2 products are based with Diatomaceous Earth.

Table40: Listof insecticidedbasedon { powderformulationsn

Product Manufacturer  Active Substance Concentration Formulationtype @ 2 Endadmission

- . Diatomaceous Contactpowder Data
Silicid BiofaGmbh Earth 1000g/kg (insecticideacaricide) | 1appli | unknown 31/08/22

. . Diatomaceous Contactpowder 1kglt Data
I SilicoSec | BiofaGmbh Earth 1000g/kg (insecticideacaricide) | 1appli | unknown 31/08/22

c) Alternative methods and possiblesolutionsin the future

Basedproductswith Diatomaceougarthare consideredasalternativesolutionstod a @ y 4 KS G A O
OKSYAailNEéd { LIHctve ubdRancd Sonsitlefed As alteyhative solution to

G a @ y (IOKSiym éndiadtBodzedin Germanybut at the moment, there isno commercial

product based on this substance in the German database.

Herebelowalist of the commonmethodsusedfor the treatment of storedgrainsispresented

for Germany(classicalphysical andalternativemethods).A classificatiorbasedonthe & Y 2 a

F LILINR LINR F GS dza Sé A &fromINEehdgoadStRY {dohsiitkblel: KA S NI NOK
This Table is dated 2013 but still available nowadays because there is not a lot of evolutions
since this date except the reduction of contact insecticides and increase of the alternative
methods®?

Table41: Methodsusedfor the treatmentof storedgrains

11 |12 |13 |14
Biological control, parasitic wasps IV v
Trapping with pheromon/food attractant
baited traps as monitoring support
Physical control with heat

Physical control with cold

Irradiation
Application of contact insecticides I |II* IO | IO
e.g. pirimiphos methyl, deltamethrin
Application of pyrethrum

Use of diatomaceous earth 1
Fumigation with phosphine I
Fumigation with COy N2 I I
Intensive inspection and sanitation
Optimization of construction
Rejection of the load I
Legend*11) Grainstoragein silobins:duringloading,no insectwisible;12) Grain storagen silo binsduring

and shortly after loading, insects visible; 13) Grain storage in silo bins: heavy infestation plenty of time until

unloading; 14) Grain storage in sbims: heavy infestation close to unloading.

(=
-

Accordingo the Table41,the applicationof contactinsecticidessthe mostappropriateduse
(I to 1.
Basedonthed | f G SNIBEH KR REE Y

1 Useof diatomaceoudarthis markedll

1 Useof fumigation(phosphineor CQ/N>) is marketfrom I to IlI



1 Useof biologicajcontrol and parasiticwaspsis market from IV to V (not really
adzA Gl of SoX

Onthe other hand,someother solutionsproposedfor Francecanbe availablealsoin Germany
OLDwX SaaSyidAalf 2Afasx Fdzy3dzaXv odzi GKSNB Aa

d) Boundaryconditions = specificlimitations & restrictions

Thesameactive substancedannedin Franceare alsobannedin Germany.

BAN OF ACTIVE SUBSTANCH& pyrifosmethyl, malathion, dichlorvos, bromopho4,2
dichloroethane, carbon tetrachloride (fumigation), Gamf&H = Lindane, bioresmethrin,
bifenthrin

Pirimiphosmethyl is authorized in FRANCE, SPAIN, ITALY, ROMANIA, HUNGARY but not in
GERMANY Consequently, Actellic liquid (Syngenta) & the Pirigrain range (250, 50, SLD,
aerosol) (Sojam) sold in France are not used in Germany.

Onthe other hand, PBOwhichis asynergistbannedin FRANCIE authorizedin GERMANY.

Someproductsbasedon deltamethrinand cypermethrinhavean end admissiorat the end of

2021year.L (uekaownif theseproductswill be maintainedor not after thistime in Germany.
Thisisdueto the fact that the activesubstancean the Europearregulationsgetsandenddate

in 2021 October.






SPAIN

Introduction

The studyCereals 2020andTable 420 9 dzNR & (G G0 aK2g¢g GKIFG { LI Ay A
consumemworldwide andthis countryisa hugenet importer too. We cansaythat the volume

of imports during 2019/2020 is arounti/Mt. The volume was equal to 14.7 Mt during
2018/2019.Moreover,Spainconsumeglailyaround99 000tons of cereals ThestudyCereals

2020 focuses also on the fact that the global demand of cereals worldwide is very high. The
sector needs to gather the number of cereals through cooperatives in order to centralize it

and to be more efficient on the global market. In Spain, cooperatives ane irgortant

because they can guarantee a sufficient offer accordintpé growing demand.

1) Storedgrainscereals generalata
a) Volume of cerealsproduced?

It is important to have an overview of the global amount of cereals harvested in Spain. The
Table 42shows a constant increase of cereals production in Spain except for the season
2020/2021 and 2021/2022. It is important to highlight that the first global results are very
encouraging in June 2020.

Table42: Cerealgproduction in Spaifor the last5 marketing years Eurostat

Cereald Year(th T) 2017/18 2018/19 2019/20 2020/21 2021/22

Type * * Estimate Forecast Projection
Softwheat 3769 6 707 5097 7120 6 153
DurumWheat 1062 1282 704 819 770
Barley 5786 9130 7400 10961 9345
Oat 843 1487 808 1290 1143
GrainMaize 3776 3843 4184 4130 4148
Triticale 356 649 577 763 681
Rye 139 388 251 389 306
Sorghum 30 26 25 25 28
Othercereals 63 171 108 108 120
TotalcerealsES 15824 23683 19154 25604 22693
Total cereal€U28 307959 292357 322532 n.a n.a
Total cereal€EU27 284960 271272 297015 280365 295108
%ES EU-27 prod 5.5% 8.7% 6.4% 9.1% 7.7%

*For all cerealsmarketing yeafrom 15t JulyN to 30" JuneN+1

The following figureFigure 27underlines the fact that the 3 regions producing the most
cereals in 2020 are:

i CastillaLeon(9450567T),

1 CastillaMancha(4857919T)

1 Aragon(3744582T).
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Figure27: Totalproductionof cerealsn 2020(in T)in SpainAgrifoodcooperative®f Spain)

Espafia estimacién Produccién de cereales

2020 2019 2018 2017 2016 media 3 afios| 20/19
259.191 295.506 234.251 206.202 311.860|  245.319| -12,29%)
1.181.445 1.138.589 966.835 918.525 1.065.037| 1.007.983| 3,76%
261.750 203.945 239.248 167.269 261.497|  203.487| 28,34%)
3.744.582 2.698.536 3568.637  2.929.815 3.441.524] 3.065.663| 38,76%
1.738.296 1.304.247 1.535.935 1.366.357 1.503.228| 1.402.180| 33,28%)
9.450.567|  6.130.048 8.716.534 3.442.823 9.000.007| 6.096.468| 54,17%
4.857.919 3.167.799]  4.099.787  2.634.103 4.458.777| 3.300.563| 53,35%)
1.448.942 892.713 1.394.648 1.186.185 1.255.526| 1.157.849| 62,31%)
2.209.666 1.854.343 2718889  2.175.130 2.007.709| 2.249.454| 19,16%
740.741 569.197 599.294 499.063 747.264]  555.851| 30,14%)
25.893.099| 18.254.923 24.074.056| 15.525.471| 24.052.428| 19.284.817| 41,84%

Espafia estimacién Produccién de cereales

Trigo Blando | Trigo Duro Cebada Maiz
144.108 82.140
429.000 19.400! 440.000 206.710
120.000 0 132.500 2.750
589.568 221.373 2.132.909 558.665
387.230| 0 972.219| 330.951
3.646.800 15.120 3.782.140 1.269.763
968.144 12.385 2.941.156 228.755
341.500 25.750 240.000 590.442
481.852 600.242 508.968 181.800
147.302 316.072 149.695
7.255.504 894.269| 11.548.104| 3.519.532

Figure28: estimationof the overallproduction ofcerealsdn Spainn function ofthe regions(Agrifoodcooperative®f Spain)
*Trigo=wheat; avena=oat : centeno=rye; cebada= barley

b) One big cerealsproducers®

Severabig cerealsproducerare interestingin Spain:

-

Grupo AN

Grupo ANis a reference in the Spanish Afrod cooperative. Indeed, with social base of
about42000farmersandranchersthis groupallowsto its membersto benefitfrom astrong
ability to produce and optimize their activities. There is a total control of their cycles and a
commercial security in the management of their productions and the collection of the
merchandise.



GrupoANworksin:
- Analyticalcontrolin harvest
- Certifiedandorganicproductionof durumwheat (for the semolinaindustry),common
wheat (for animal consumption or organic flour) and barley (for the manufacture
organic feed)
- Oleaginouglantsfor extractingoil; rapeseedoil for biodiesel)andsunflower(for the
production of oil for human consumption)

Somefollowing datasabout the GrupoAN:
- 1.457million of eurosbilled per year
- 41912farmersandranchers
- 1.712employees
- 161cooperativemembers
- 125million (ownandsimilarfunds)

_\/ACCOE\

The ACCO&B[ I ! a20AF OAsy RS [/ 2YSNOA2 RBeSpdisBI| t Sa
Cereals and Oilseeds Trade Associai®an interesting organization because many cereals
producers of cereals angart of it inSpain. Indeed, it is a national business organization with

more than 40 yearsof experienceln this organizationthere are 190 associatesepresenting

almost all the autonomous communities.

Hereare someobjectivesand functions of this organization:
- Topromotelinksbetweenorganizationsn generalandalsoat regional provincialand
national level.
- To allow its members to be a channel in consultative and decrs@king bodies at
national level an in economic matters.
- Topromote andprotectthe organizationghat can becreatedwithin the association.

1’
et

‘(\ I ENRIUSENE
sociedad cooperativa

Cereales Teruegbk recognized as aAgricultural Producers Associatismce 1991 and can
product70000haof cultivation. Thereare 2 500cooperativemembersgroupedin 10sections
f20F0SR AY YdzyAOALI fAGASE 2F 1 fG2 ¢SNHzSE 6! f
deVisiedoCerealeslelHuerval aVal,Sierraglel JilocaSierragiel Poboy LaHoyade Teruel).

»' GARLAN

Garlanwascreatedin 1986.Todaythere are 9 first-degreecooperativecompanies46 holders

of agricultural holdings which makes a social base of 600 farmers.

The objective of the company since its creation has been and is stilpt@ve and optimize

the marketing structures of agricultural products and supplies in order to access increasingly
globalized and competitive markets.



c) Volume of stored grains cereals

Thisdataisunavailableo get.

d) Volume of treated stored grains

Thisdatais unavailableanddifficult to get becausedependingon different parameters.

e) Storagesites + How are stored the grains (on-farm, off-farm, export shipments)®”’

i Storagesites

According to the websiteAgrodigital®, Spain has increased #$oragesitesin 10 year{+7,4
Mt). Its capacity of storage is equal to 29.91 Mt between 2005 and 2015. In comparison,
France and Germany are considered as the main players in the storage domain in UE.

According to FEGAthe first storage site in Spain was constructed in 1840 KS { Af 2 2 F
de Henaresby the National Silos network. This storage site was created in accordance with
the existinglinesof railwayandother kind of transportconnectionsTheystarted constructing

other storages irBpainbetween1945and 1986.Betweenthis dates,663silos and 275 barns

were constructed with a global capacity of 2 684 947 tons.

Herebelowthe mainobjectivesof the NationalSilosNetwork:
1 Beingableto buyallthe wheatharvestto farmers
1 Beingableto keepa nationalreservationof the consumptionof cereals
1 Beingableto allowthe goodreception ofthe importation andexportation
1 Beingable totreat the grainsandselectit

Today, the current public storage in Spain is composed of 142 silos and barns with a global
capacity o080 070 tons.

The Figure 29 below describes the storage situation in Spain. It is possible to have further
information in the FEGA website. Indeed, there is a link for each autonomous community.

Each link gives information about the location of silos, the location ef lihrns, their

OF LI OAGASE F2NJ SIFOKZ GKS G2ya F2NJ SIOK 02YYd

COMUNIDAD AUTONOMA Macros Silos Macro + Silo Graneros Total

t n° t n°® t n° t n° t n°
Andalucia 165.000 6 24250 6 189.250 12 14.000 2 203.250 14
Aragén 35000 2 139350 35 174350 37 6.100 5 180.450 42
Castilla-La Mancha 86.000 4 7.000 1 93.000 5 0 0 93.000 5
Castillay Le6n 186.000 10 140.200 40 326.200 50 3.950 4 330.150 54
Catalufia 12.000 1  7.500 1 19.500 2 0 0 19500 2
Extremadura 45500 3 54520 12 100.020 15 1.050 2 101.070 17
La Rioja 0 0 11:5508 153 11.550 3 0 0. | 11:550" |'3
Madrid 10,000 1 0 0 10.000 1 0 0 10.000 1
C. Foral de Navarra 15.000 1 16.100 3 31.100 4 0 0 31.100 4
TOTAL 554.500 28 400.470 101 954.970 129 25.100 13 980.070 142

Figure29: Currentbasicnetworkg distributionby autonomouscommunity



9 Howare storedthe grains(on-farm, off-farm, export shipments)®

According toTable 43the storage capacity of Spain is arou2@ 985 000 in 2015. We can
presumethat the storagecapacityhasincreasedasthe productionis moreimportantin 2020

than in 2005. The following map (Figure 31) illustrates the distribution of storage capacity by
size classes, and its allocation among the different stages of the supply chain.

Table43: Availablestoragecapacityat MemberStatelevelvs.storageneeds(minimum/maximum)
2005mapped 2015mapped
Member states storage storage
capacitieq(t) capacitieq(t)
Spain 22464548 29905814 23858000 29985000

Minimum needed Maximum needed

storagecapacity(t) = storagecapacity(t)

Capacityof storagein Spain(20142015data):
Between20and40 million tons =>around30 millionsof tons, probablymore nowadays.

Figure 2.1 - Current national storage capacity in the EU-28 Member States, by size classes
Miion fonnes:
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Figure30: Currentationalstoragecapacityin the EU 28 MemberStates by sizeclasses

Thestorageis dividedin 3 typesof storage:
1 Storageon-farm
1 Storageoff-farm: cooperativesk traders
1 Storageoff-farm: exportshipments(harbors)

TheTable 44proposes an overview of the storage repartition according to different types of

storage.
Table44 : Repartition ofthe total sharein Spairaccording to differentypesof storage

Typeof storage(2015data) Ssr]g:zget?:/?;
Individual farms =on-farm 23% 6.9million tons
Farmingcooperatives= off-farm 25% 7.5milliontons
Processingndustries =off-farm 6% 1.8 milliontons
Wholesale/trade= off farm 23% 6.9million tons
Transportationhub (includingports) 23% 6.9milliontons
Storagecapacity 100% 30million tons

Tosummarizefarmingcooperativegepresentsthe highestsharein the overallstorageeven
if a certain heterogeneity can be highlighted.



2) Focuson specificstoredgrainscerealswheat,barley,oat, maize rice

a) Estimatedvolumesof eachstored grainsvariety

Thispartislistedin the part 1)a.

b) Treatmentusedfor eachstored grain variety °1°

Before storinghe grains,some research showed that itvery important to drythe grainsin

order to eliminate the humidity. Indeed, if there is tapuch humidity during the storage
phase, grains can be damaged, softened and we can observe the apparition of mushrooms.
Fundamentallythe storagegrainsusedto be locatedin silosassociatedo dryingunits. These

units are used to decrease the humidity until some limits judged as sufficient for its
conservation.

Anotheralternativeof storageiscalledthe & a & E Zladeed thisalternativecanprotectthe

grains from the aicontact when the grains need to be stored for a long time and to keep its
KdzYARAGE f26d | OO2NRAYy3I (2 [dzA& at NJdzsST |y
02 y a S Nd8lbsQrarms2012),the procesf conservatiorof the grainsA & ghi€samein

Fdzy OtlA2y 2F GKS IANIFAYyQad OKINIYXOGSNRAGAOa®

humedad del grano (°C) temperaura maxima del aire (°C)
principio
maiz maz
fin
trigo/¢ebada girasol trigo / cebada
[ | | colza
coza
girasol
semillas
recoleccion comercial

Figure31: Storageand preservatiorof grainsc limitationsfor dryinggrains(2012)
*Maiz (corn)/ trigo(wheat),cebada(barley)/ girasol(sunflowery coza/ semillas(seeds)

There are few kinds of drying machiséatic drying grains, static drying grains wgttculation,
continuous drying grains.

Other information about the general grains treatment is available in pad 2 y 4 N2 f Y S|
I @ A fUnriusately,we O 2 dzf fiRdfuRtlier informationaboutthe treatment used for
eachvariety of storedgrainsin Spain.These data are not really available aiifficult to find.



c) Speedof grain rolling (incoming,stored, outgoing) *?

1 Spainimport ¢ outside UE

IMPORT

2017/2018

Total

2018/2019

Total

2019/2020

Total

2020/2021

Total
Top
countries

T

EXPORT

2017/2018

Total

2018/2019

Total

2019/2020

Total

2020/2021

Total

Top
countries

Table45: Listof non-EUcountrieswhereSpain importgereals(t)

Commonwheat DurumWheat Barley Maize (OF 1]
Ukraine:1.12M Canada28.44k Ukraine:164.3k Brazil:3.08M Chile:3
Russial17.65k India:252.09 Moldova:12.9k Ukraine:1.76M
UK:62.03k Japan218.56 ColombiaZ2.86 USA1.02M Not found
Moldova: 45.43k USA153.13 Peru:1.22 Canada238.44k
Serbia19.61k China83.3 China.1.15 SouthAfrica:105.3k
1.4M 29.2k 177.2k 6.2M 3
Ukraine:311.8k USA9.31k Serbia48 Ukraine:4M USA:0.36
Canada219.03k India:273.41 Peru:2.74 Brazil:2.28M Switzerland:9m
Russia91.5k Japan242.3 Colombial.1 Canada375.09k ColombiaZdm Not found
Serbiai77.58k China99.5 Switzerland0.82 USA249.36k
USA65.09k Morocco:69.5k Norway.0.03 Argentina:115.98k
770.2k 10.0k 52,71 7.13M 0.36k
Ukraine:315.9k Canada48.46k Ukraine:371.91k Ukraine:3.76M UK:14.04k
Turkey: 30,9 k UK:10.64k U.K:36.97k Brazil:2.92M Chile:10
UK:30.81k USA4.45k Moldova:19.48k Serbia149.4k NewZealand2m Not found
Russia18.28k India:388.83 Peru:1.67 Canada92.68k Australia:lm
India:241.47 Morocco:136.5 Oman:0.6 Argentina21.66k
396.2k 64.2k 428.3k 6.9M 14.0k
Ukraine: 346.8k Canadal26.76k U.K: 31.05k Brazil : 2.46M UK: 3.9k
Serbia : 36.81k USA : 9.49k Ukraine: 24.2 Ukraine: 1.43M Ukraine : 16
USA : 21.16k Morocco:237.46 Peru: 3.53 Serbia 338,79k Japan 3,91k Not found
Russia 13.98k India : 187.73 Bolivia: 0.3 Canada 136.2k India : 1m
Canada 13.6k UK: 29.02 UK: 0.09 Argentina:34.9k
441.4k 136.7k 31.08k 4.4M 3.91K
Ukraine Canada Ukraine Brazil UK X
Canada UK UK Ukraine
Russia India Serbia
Spainexports ¢ outside UE*?
Tabled6: Listof non-EUcountrieswhereSpainexportscereals(t)
Commonwheat DurumWheat Barley Maize Oats Rice
SyriamArabRepublic: | Tunisia 96.14k Djibouti : 5.03k Cameroon:17.9k Algeria: 4.79k
27.6k Mali : 33.63k Angola : 1.45k Turkey : 7.26k Morocco: 566
Melilla : 4.83k SaudiArabia:18.37k Ethiopia: 755.65 IvoryCoast:6.62k Cuba : 300
Dominican Libya : 16.97k Vietnam: 508 Gabon : 4.46k UnitedArab Not found
Republic:3.24k Mauritania:161.15k Morocco: 383.28 Angola : 4.4k Emirates 292.66
Venezuela3.2k Egypt: 70
Ceuta: 3.04k
51.7k 224.4k 9.3k 65.8k 6.1k
SyriarArabRepublic Tunisia : 211.2k Algeria : 55.36k Cameroon:20.34k Norway: 4.33K
13.32k Mauritania: 32.66k Libya : 34.22k IvoryCoast 11.14k Cuba : 503.5
DominicarRepublic Mali : 16.17k Tunisia : 28.46k Turkey : 10.08k Algeria: 427.28
6.01k Turkey : 11k Turkey : 22.03k Gabon : 8.41k Morocco: 29.05 Not found
Melilla: 4.67k Senegal : 10.11k Morocco: 15.25k Hong Kong : 3.93k | Israel: 23.4
Ceuta : 2.83k
Andorra: 2.02k
32.4k 312.5k 171.4k 81.5k 5.3k
Turkey: 6.88k Tunisia: 251.39k Morocco : 16.68k Cameroon : 19.87k | Algeria : 521.4m
SyrianArabRepublic Turkey : 117.68k Tunisia : 7.67k Turkey : 18.05k DominicarRepublic
5.67k Senegal : 24.59k Cuba : 1.94k Ivory Coast : 5.28k | :68.16m
Melilla: 4.73k Morocco: 21.79k Vietnam : 1.27k Hong Kong : .4,63k | Qatar : 57.21m Not found
Ceuta : 3.52k Mali : 21.18k EquatorialGuinea BurkinaFasa 4.35k | Israel : 26.31m
DominicanRepublic 452.62 Andorra: 18.16m
2.22k
28.0k 514.4k 29.5k 85.1k 716.0
Melilla : 3.83k Mali : 18.54k Algeria : 94,75k Cameroon 15.09k Algeria : 15.48k
Ceuta : 2.86k Senegal : 15.62k Morocco: 30.34k Turkey : 13,9k Morocco: 394.53
Andorra: 903.89 IvoryCoast 13.82k Libiyal4,7k IvoryCoast 7.14k Cuba: 200 Not found
Morocco: 462.61 Libya :7.14k Tunisia : 13.35k Gabon : 5.37k Andorra: 15,59
Irag: 312 Egypt: 5.8k SouthAfrica: 6.36k Angola : 3.37k Israel: 12.03
10.1k 79.23k 165.27k 61.7k 16.11k X
SyrianArabRepublic Tunisia Algeria Cameroon Algeria X
Turkey Turkey Morocco Turkey Norway
Mali IvoryCoast



According to the study ostorage capacities and logistical infrastructure for EU agricultural
commodities trade, Spawas the leadeCOP importer betweeB005and2015. We carsee
that in 2019/2020 Spain has imported from the EU more maize (6.96M) than the other kind
of cereals whereas it has exported at the same period more durum wheat (514.46Kk).

Unfortunatelywe O 2 dzt fiRdsd@ieédataon the import/export madeby Spaininsidethe EU.

3) Storedgrainscerealsnvasivespecies
a) Occurrence& Percentageof damages!®!4

We madeafocuson the morefrequentinsectspeciegresentin the grainsstored.
WeO 2 dzt fiRds@rieinformation aboutthe %of presencen Spainper species.

- Primaryinsects

Table47: Primaryinsectsfound inSpain

Indian Meal

Sitophilus ~ Sitophilus  Sitophilus Rhyzoperta Oryzaephilus . Sitotroga
. : o : - Moth (Plodia
Oryzae Granaries Zemais Dominica  Surinamensis cerealella
Interpunctella)
XX X X X | [ X |
- Secondarynsects

Table48: Secondarjnsectsfound inSpain
Tribolium Tribolium Sitophilus
Castaneum Confusum Zemais
| X | X | X |

Herearethe other specieghat we canfind in Spainwhichcandamagedhe grains.

- Cryptoleptegpusillus

- Trogodermagranarium

- Acanthoscelidesbtectus
- Callosobruchusaaculatus
- Lasiodermaserricorne

- Ephestigkuehniella

- Plodiainterpunctell

- Sitotrogacereczlella

- Blattaorientalis

- Blatellagermanica

- Periplanetaamericana

- Mites like : Acarussiro



4) Storageon biggerscales
a) Typesof storage facilities 111516

We cannoticetwo kindsof storagefacilitiesin Spainaccordingio the Ministry of Agriculture,
Fisheries and Food.

- Thefirst oneisthe storagein controlled atmosphere
The atmosphere of the place where the grain is stored has been modified to reduce
the amount of oxygen present in the air. This reduction in oxygen prevents the
proliferation and developmentof mushrooms andhe appearance of insects that can
be detrimentalto an optimal conservation dhe grainand preventsits oxidationand

deterioration.Thebulkbaggrainsrepresentawayto conservethe grainin acontrolled
atmosphere.

Figure32: Batteryof silosbags

- The second kind of the storage occurrednormal atmosphere(sheet metal silos,
storage cells, sheds or wire mesh silos).
It ischaracterizedythe factthat in this type of storage the air surroundingthe grains

hasa compositionsimilarto the atmosphericair. It isimportant to keepthe grainsdry
to avoid its deterioration.

We will focus on different types of storadecilities in this part. Thanks to the website
Silosygraneros.&$ it is possibleto havean overviewof the different typesof silosbut it does

not take into consideration the metallic silos. We will discover in the part right after some
manufacturers of metallic silos.

Silosygraneros.es is a private research group that promotes the enhancement of the historic
National Network of Silos and Granaries of Spain through actions for its documentation,
valorization, conservation, and dissemination.

9 Receptionsilos®
1. TypeA

These silos are intended exclusively for reception. They are used to facilitate the delivery of

cereals by farmers and its conservation until its transfer to other silos or withdrawn by flour
producers and farmers.

Opeion Al OpoionA-2 OptionA-3
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2. TypeB
Silos that perfornthe same functions a$ype Adiffering only inthe location of the elevator,
which in this case is located in one of its corners and is higher. This allows the distribution of
the grainthroughthe uppergallerythat occupieghe entire surfaceof the siloandisexternally
recognizable by the presence of holes, something not usual in other types.

3. TypeC
¢tKSaS NBOSLIiAzy aAftz2a INAaS Ay 2NRSNJ G2 | OK
pressurdaws,aswell aswith the aim of reducingmachineryby takingthe cellsto the support
plane of the building, which normally used to be one and a half meters above the ground.
Theypresentasmallernumberof cellsarrangedin onlytwo rows,but onthe other handthey
have a much larger section.

4. TypeD
They are reception silos that emerged as an evolution of types A and B, but with high formal
similarity. Sometimesseveralsilosof this type canevenbe seentogether,asit wasa cheaper
option compared to the possibility of expandingrth}e A and B.

AT,
(LT IR
ANV |

5. TypeE
Receptiorsiloswith a capacitynuchhigherthan all the previousones.It arisesasanaddition
of two D-type elevatorsjoinedby arow of outer cellsandeliminatingone of them. It wasused
in areas where it was necessary to store a greater quantity of grain without having to build
two storageunits, althoughlater it wasobservedthat in manymunicipalitiest wasnecessary
to expand the units or the construction of other surrounding areas to support the increasing
flow of stored grain.




6. TypeF

Large capacity reception silos achieved through an arrangement of concentric cells from the
elevator (forming a cross) that arise as a variant of typglds. They did not have much
diffusionin the Spanistterritory, perhapsdueto the largeamountof machinerytheyrequired

in relation to with its ability and also due to the rapid generalization of type D.

7. TypeH

Reception silos thatonceptually come from the frontal union of two type D silos, that is,
through the elevator. After this union, two cells are placed on the sides of the elevator and
consequently it remains in the center of the buildingtlsat only the upper part can bgeen

on roofs.

8. TypeMC

Silos of reception of metallic cell and circular section, of prefabricated construction with
corrugations that give it greater rigidity.

9. TypeX
Theyareacquiredsilosof exclusiveor predominantreceptionwith diversecharacteristicshat
do not allow it to be included in any of the previous multiple. Only 2 units have been
registered, Alicante and Manresa.

1 Typeof storagefacilities: barnsreception

10. Type Gand GA
Theyare exclusivelor predominantlyfactory-built barnswith aslopinggabledroof. Thewalls
are resistant to the horizontal thrusts it receives. Those with a larger volume had portable
machinery for moving and weighing the grain.




11. TypeGV

They are siloknown as "vertical barns" due to the predominance of horizontal warehouses
on the ground floor compared to the verticality of the cells and the elevator. As a
consequence, their capacity is reduced but they are very useful for areas where the capacity
of abarn falls short, and the construction of a silo would be excessive.

O 190 OV
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1 Typesof storage facilitiestransit silos(port silos)

12. TypeP
They are transit silos located in the port area. They were screened in many coastal cities of
the peninsulalLa/ 2 NHy@&lhga SantanderyValencia,..)but finallyonlythe unitsin Tenerife
andMalagawere built. Thepeculiarityof its locationin the port andits ability to unloadgrain
from the vessels give it a unique formalization on the Internet.

13.Speciakype T
Transit silos, that is, capable of simultaneously carrying out loading, unloading, cleaning and
seedselectionoperationsthanksto significantmechanicainstallations.Theirgreatercapacity
and strategic location compensate for theeeds of the remaining silos, becoming the




1 Typeof storagefacilities: seedselection

14.TypeSA

They are seed selection silos, that is, those where seed selection predominates over storage
capacity. Only one unit was built that is located in Briviesca (Burgos).

15.TypeSG

Theyaresilosor granariedor the dryingof grain.In 1970,up to 15unitswere dated,although
by 1978 only 2 remained within the Network.

16.TypeSH

Theyare granariedor the selectionof seedsbuilt with a factory.Onlytwo unitswere built,
with an average capacity of 1600 tons.

17.TypeSV
They are predominant seesklectionsilos, that is, those where seasélectionpredominates
over storage capacity.




1 Typeof storagefacilities: type T and macrasilos
In the decade of the 70s year, international agrarian policy changed towardsdapgeity

silos, developingthe well Y2 6y G Yl ONRAAT 28¢5 gK2aS Fdzy Ol A2

type T,but whoseconstructivecharacteristicgliffer radically.Macrosiloscontinueto function
G2RIFe YR INB LI NI 2F gKIFG 6S ({y26 a (KS

1 Typeof storagefacilities: type Z
Undoubtedly, it is the most unique type of all those used by the SNT (one of the different
classification tables made for silos), being old castles and unique buildings restored and
conditioned for storage.
They are of exclusive or predominant reception, since their machinery is scarce and specific.
There are few units throughout the Spanish territory because their rehabilitation and
conditioning were expensive and slow.

Herebelow :someSpanish silosnanufacturers
We decidedto focuson somesilosmanufacturerghat might be of highinterest. Inthis part,
we can focus on some metallic silos.

%; HERPASA 17

This company has 43 years of experience in the manufacture of stastédstanks and
projectsfor the food and chemicalindustries.Theyare specializedn the storageof liquid and
solid products. They are localized in Barcelona (Spain).

It isnot possibleto seeon the websitethe different kindsof silosproposedby the company.

’g SILOS

CORDOBA 18

SilosCordoba is specialized in manufacturing metallic silos for grain storage. They have a
multidisciplinary team of specialized engineers to study the needs of their clients in a
personalized way and direct the conception and material execution of projects.

We canseeon their websitedifferent kindsof silosmanufacturedoy the company.
Thereis moretechnicalinformation availableon their websitefor eachkind of metallicsilos.



- Flatbottom silos

Their silos, eitheflat or hopper bottom, are used for extended storagdarfgequantities of
grain, seeds and granulate products. Their range of concrete base silos cover capacities
ranging from 83 mito 45 055 niand with diameters from 4.58 m to 41.25.m

- Hoppersilos

Hopper silos are designed to store grains, seeds, legumes, pellets and other products that
require special storage conditions. The stored product stays off the ground to prevent
moisture and lower the possibility of breakage. This type of silo not onhg&reconomic
savings, as no sweeping machine is necessary, but also simplifies the foundation work which
considerably reduces the building costs and streamlines assembly work.

Their range of hopper silos covers capacities ranging from*8 2016 ni with diameters

from 3.82 meters to 10.70 meters.

- Truck loadsilos

Structurebased truck load silos are designed for the storage and later dispatch of bulk
products such as granulates, flour, etc. For agricultural facilities, feed plants opfémis,
the silos available range from 2.55 m in diameter to 4.58 m with capacities ranging from 11
m?3to 200 n¥. For industriafacilities withsilos for truck or raitlispatch,we recommendsilos
with adiameterof at least4.58m andcapacitiesanging from80m?3to 400m3, uponrequest.

- Farmsilos




Farmsilosare usedfor the storageof animalfeedin livestock,poultry andpigfarms.
Their wide variety of higlguality steel farm silos (farm bins) are protected by an innovative
coating up to 10 times more resistant to environmental corrosion than traditional
galvanisation.

Their modular design with no welding or paint utilizes steel sheeting with a shallow
corrugation in order to manage product stored with a tendency to stick on the wall sheets.

They have green prlacquered silos available, which comply with the regulations on
environmental impact that are in force in some areas.

SYMAGA

S/ILOS 19

This Spanish company is specialized in designing, manufacturing, and marketing silos. These
silos are made for all grain and seeds type storage but also for different industries such as
breweries,animalfeed, port facilities,flourmill, ethanol,drying,and storageof raw materials

for the plastic industry and biofuels.

The company manufactures different kind of silos: flat bottom silos, hopper silos, delivery
silos,indoor silos,massdischargesilos,feed silos.Thereare videosandtechnicalinformation
on their website.

b) Biggestsite of storagefor the exported cereals

c) Severalnon-EUcountriesfrom where cerealscome from (= import) 2°

b) andc) arein thesamepart of the document

¢ I NINJ Ho2t igaveryinterestingplacebecausehere are equipmentandstoragefacilities

for handlingagribulk for import andexport. Theport of Tarragonanaintainsanindisputable

leadership in the movement of agiwod products, both in Spain and the Mediterranean.

Indeed, the infrastructures allowed the movement of afgod products. It has historically

been the leader in the movements of cereals and floors, and teetifodder in Spain. The
aSO02N) O2y iUNROGdziSa poy s 2F GKS ylLaAaz2yltt SO2y

According to the websit®ort Tarragonathe port has 260 000 sg. meters of covered floor
space, a figure only comparable to the capabilities of our Port for storing bulk liquids. The
movement of agrfood products is one of the foremost activities in the Port of Tarragona,
both in terms of itsvolume and for the important facilities and economic impact in the
hinterland (catalonia + Aragon + Navarre + Castile).

Someinformationabout¢ I NNJ BoR:y I Qa
- 4terminals
- Acapacityof storageof 1.3 milliontones
- Adockingline of 2500meters
- Anannualtraffic of 5 million tonesin 2017
- Wheat,canola,sunflower,soybearflours, maize rye andother cerealsproducts




Thehighdegreeof specialization imgrifood traffic helps thePort of Tarragonao work with
a wide variety of agrfood products and byroducts (over 60), which is why our Port is
situated in a very prominent position compared to other European ports.

If we focuson the import, the receptionof agri-food productscomesfrom the major producer
countries such as the Ukraine, Romania, Argentina and the United States. The products are
imported via the Port of Tarragona, and from there are transported to areas where the food
for animal feeding isnanufactured, such as the factories of Lleida, Saragossa, Girona and, to
a lesser extent, in industries in Soria and Huesca.

The Port of Tarragona has an important presence in the Europearfoagrisector. It
participates in the most outstanding international events such as the European cereal
exchangedlt alsoorganizesabiennialinternationalcongresshat bringstogetherallthe most
important actors from the sector.

Figure33: Port ofTarragona

d) Industry mappingin grain storage &2%:22

The websitesilosygraneros.es very interesting because it gives a lot of information about

GKS arxtz2a Ay {LIAy® {2YS RIOFLa INB y2i GOSNE
situationin Spain Onthe websiteit is possibleto havealook at the mapbelow.We canzoom

and see more in details this map.

It is also possible to see the Silos and granaries location table by provinces (Silos y granigiasa de silos y graneros en
Espana= Vertable = Tabladzo A O kil@s§ grayierospor provincias)Unfortunately we cannotknowthe date of this map.

s

\

@ Silos de recepcion (612 unidades)

® Graneros (279 unidades)

Macrosilos o Tipo T-Macro (27 unidades)

@ Silos de seleccién de semilla (13 unidades)
Silos de transito o Tipo T (10 unidades)
Tipo Z - Castillos (4 unidades)

@ Silos de puerto (2 unidades)

Figure34: Localizatiorof silosand
barnsin Spain



I Seaportsand containerterminal :

Inthe mapbelow,we canthe seaportsandcontainerterminal.
The biggest seaports in Spain are:

- The port of Algeciras (CadizAndalucia)it is the largest port in Spain and the ninth
largest port in Europe in terms of trade. The port is an important center for the
tobacco, oil, fishing, and agriculture industries, and around 70 million tons of cargo
pass through it per year.

- The port of ValenciaNow it is the first and last port of call for the shipping route
betweenthe WesternMediterraneanandthe Atlantic.ltseconomidmportancestems
from the fact that around 50% of the country's GDP is generated within ek860
radius of the port, as is half of the country's employment.

- The port of Barcelonait also plays a significant role in cargo shipping, managing 63
million tons of cargo each year. Barcelona has the largest port in the region of
Catalonia, which produces 18% of the country's GDP.

TheFigure35showsallist of the seaportsand container terminals irspainin 2021.

- 40seaportsand 20 containerterminals

e
°
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@ ‘Seaport ® Containerterminal

Figure35: Sea portand containeterminalin Spain

I Spainroad transportation

If we look at the mapbelow,we canseein red the top 100nationalroadtransportationflows
of agricultural goods in 2015 in Spadnoads in Spain are recorded in the top 100.

Table49: Topl00nationalroad transportationflowsof agriculturalgoodsin 2015(Spainfocus)
Quantity in

Origin Region Destination Region

tonnes(2015)
CastillaLa Comunidadie
25 ES42 Mancha ES30 Madrid 1199873
28 ES24 ' N} A5y ES51 I F Gt dz3 || 1126245
= . Comunidad
30 ES62 w S 3 dedvircia ES52 Valenciana 1092425
65 ES41 Castillay[ $5y ES30 Comunidadie | 5,759,

Madrid



Figure36: Topl00nationalroadtransportation flowsof agriculturalgoodsin 2015(Spainfocus)

I Railwaynetwork in Spain

Theplanbelow putson the light the corerailwaynetworkin Spain.

High speed Completed
High speed to be upgraded

High speed Planned

Conventional Completed
Conventional to be upgraded

Conventional Planned

Figure37: European coreailway network(Spainfocus)

I Spainnational rail transportation flows of agriculturalgoodsin 2015

1
" L
B Top 25 rail transport flows o >
R SR,
P>  Transport flow direction % ~ o
Destination NUTS 2 regions / e
Origin NUTS 2 regions B, - > *
i -
Destination and origin NUTS 2 regions BN =Y
Below threshold of 10 000 tonnes T -

Figure38: Spainnationalrail transportationflows of agriculturalgoodsin 2015

Table50: Spainnationalrail transportation flowsof agriculturalgoodsin 2015

Quantity in
tonnes(2015)
ES51 Cataliga Centro(P) 506330
9 PT16 Centro(P) ES51 CatallBa 226591

Origin Region Destination Region

5) Potentialusersof the new solutior?®

- Agriculturalcooperativesn Spain(2019):3 669companiesand1 165 595members
- Numberof agriculturalcooperativespecializedn cereals. datanot found
- Listof Spanishdistributorsin the grainstoreddomain: datanot found



6) Controlmeans availablé+rboundaryconditions)

It wasreallydifficult to find someinformationin this partaswe O 2 dzt fiRdya ghiyto platform
for Spainwhereall the activesubstances aresgistered.

a) Focusoninsecticidesusedwithin the marketfor indoor, post-harvestgrain

treatment) 24 2%

The Table 51 presents the authorized insecticides in Spain which are used to treat the store
grains. These products are used with pulverization or nebulization system.
It appearghat the 2 typesof activesubstanceauthorizedare:

- Deltamethrin
- Cypermethrin

Table51: Someinsecticidesised in Spaifor the grain treatment

CYPERMETR2Bbp/v. UL

TalismaSuper UPL : . 0,084L/Tm
! up Piperonybutoxide5.7%
TalismaX Not found Not found Not found
TalismaeEC UPL CYPERMETR3B6p/v. EC 0,02L/Tm
. Deltametrin 25¢g/L
K-Obiol (EG25 Bayer . .
ol ) 4 Piperonybutoxide 225¢g/ L

*: p/V : pervolume/ UL:Ultra lowvolume/ EC. Emulsionnableoncentrate

b) Fumigationand powder formulation 252¢

TheTable52 refersto the authorizedinsecticidesn Spairusedto treat the storedgrainsand
the premises of storage. It appears that one type of active substance is authorized :

- PhosphideMagnesiumor Aluminium

Table52: Someproductsusedin Spain fofumigationand powderformulation

Phosphotoxinbag UPL ALUMINIUMPHOSPHICE %.GE 5-10g/m3
PhosphotoxinPellet DET(':::ESIESC} ALUMINIUMPHOSPHIOEB-57% | 0.2g phosphinegas
PhosphotoxinTablet DETCI:QESESC} ALUMINIUMPHOSPHICEE-57% 1 gphosphinegas
: DETIAEGESCH
B ALUMINI HOSPHICE6% -1
Gastoxin GROUP U UMPHOSPHICH6% 5-10g/m3
GastoxinS Data notfound
. ALUMINIUMPHOSPHIDEB%(3 g
kphosT PL - I
Quickphos U / tablet). GE 3-5tabl/m3
i 0
QuickphosPellets UPL ALUMINIUMPHOSPHICE5% 1595 tablims3

(0,6g/tablet). GE

c) Alternative methods and possiblesolutionsin the future

- SpinosaqSA)
- Diatomaceou®arth (SA)



d) Boundaryconditions = Specificlimitations & restrictions ?’

Here below a table with the active substancesauthorized in spain for grains storage

treatment.
Table53: Somesubstancesuthorized inSpainin thegrain storedomain

Molecule Product
Aluminum phosphide56% Phosphotoxirbag
Aluminumphosphide56% PhosphotoxirPellet
Aluminum phosphide56% Phosphotoxinrablet
Aluminumphosphide56% GastoxirB
Aluminum phosphide56% Gastoxins
Aluminium phosphide56% Quickphosr
Aluminium phosphide56% QuickphosPellets
Aluminium phosphide56% Not found

Cypermethrin56% Talisma&SUPER
Cypermethrin56% TalismaX
Cypermethrin56% TalismeEC
Deltamethrin 56% K-OBIOL

Unfortunately,weR 2 yf€ e banof active substance Spain.






ITALY

Introduction

The slight growth in theeriod 2019/2020 is driving record levels in the cereal production.
Today, consumption and uncertainty over production in 2021 push up prices. The global
estimationsshowsthat the estimateof consumptiongrowth overthe two-yearperiod 2020
2021 isdrawing, with growth prospects close to 2% per year.

1) Storedgrainscereals generalata
a) Volume of cerealsproduced?

Table54 : Italy grossproductionby selected cropfor the last5 marketing yeargthousand tonnes) Eurostat
Cereald Year(thT) 2017/18 2018/19 2019/20 2020/21 2021/22
*

Type * Estimate Forecast Projection
Softwheat 2754 2788 2727 2669 2611
DurumWheat 4213 4145 3849 3885 4221
Barley 984 1010 1072 1091 988
Oat 229 243 238 243 238
Maize Grain 6049 6179 6 259 6771 6752
Triticale 77 60 59 59 74
Rye 11 11 13 11 12
Sorghum 241 294 312 362 307
Othercereals 96 105 103 107 71
TotalcerealslT 14653 14835 14633 15197 15273
Total cereal€EU28 307959 292357 322532 n.a n.a
Total cerealEU27 284960 271272 297015 280365 295108

%IT / EU27 prod 5.1% 5.5% 5.0% 5.4% 5.1%

*For all cereals. marketingyearfrom 15t JulyN to 30" JuneN+1
Othercerealsmillet, buckwheat,canaryseed maslin,mixedgrains,other

According to the Table 54, the production in 2019/2020 was a little bit more important than
in 2018/2019. Italy produces more maize than the other kind of cereals (6 259 tonnes).

The biggest production in Italy in 2020/2021 are: grain maize (6 771), durum wheat (3 885)
and soft wheat (2 669). The prevision for 2021 is also very encouraging, an increase of
production is planned.

Between 2010 and 2020 the general decrease in the relative weight of cereal areas
characterizes almost all geographic areas in Italy.

2010 2020
14 108

249
218 2t 219
. . ]
Nord ovest Nord est Centro Isole

Figure39 - Relativeweight of cerealsurfacedy geographidistribution (201Gand 2020 %valor) ¢ Istat

Sud

The regions which, in 2020, have the highest shares of cereal area are Puglia and Piedmont,
respectively 13.8% and 11.4% of thational total. In particular, in Puglia more than 83% of

the cereal area is invested in durum wheat (344 300 hectares, 28% of the total national), in
Piedmont, 40.1% of cereal areas are invested in maize (137 422 hectares, which represent
22.8% of the naonal total).



Piedmontisthe regionwith the largestareaplantedwith rice (more than 50%o0f the national
total).

In comparison between 2010 and 2020, decisive changes appear among the varieties of
cerealsespeciallyin the cultivationof durumwheat (frumentoduro)and corn (mais).Durum

wheat, in fact, increases its impact on the complex of cereal surfaces when it passes from
36.9%in 2010to 40.3%in 2020. The cultivation of corn, on the contrary, affdetssand less

the total cereals: increased from 26.7% to 20.1%.

A moderate increase alstharacterizes soft whedfrumento tenero)from 15.8%in 2010to
16.7% in 2020) and barl€grzo)(7.8% to 8.8%). On the other hand, there are no significant
variations for the remaining cereals.

Pugliaisthe regionwherethe investsurfacein durumwheat (frumentoduro)is equalto
344 300 hectares in 2020. It was equal to 283 870 hectares in 2010.

m2010 W2020
Alri cereali Lu'fJ
Triticale 004
sorgo Mla'? 138 »
Riso [N, ;¢
Mais [ e, 26,7
20,1
Avena [P 537
Orzo 8 8.8
Segale | "1 369
Frumento curo | sy 40,3
Frumento tenero [ © 8 16 7
0 5 10 15 20 25 30 35 40 45

Figured0 - Differentcerealvarietiesin Italybetween 202@nd 2021

*Altri cereal : other cereal / Triticale /Sorgo : sorghum/ Riso : rice / Mais : corn / Avena : oats / Orzo : barley /
Segale : rye / Frumento duro : durum wheat / Frumento tenero : common wheat

b) Onebig cerealsproducer *

Somebig companiesare producingcerealsn Italy. Amongthesecompanies, mangre
specialized in producing cereals for breakfast.

CAPACOLOGNA

TheCooperativefoundedin 1970,supportsand protectsthe agriculturalactivitiesof over

1 300 members in the Po Delta area with qualified agronomic technical assistance and the
supply of useful products for the cultivation of soft wheat, durum wheat, corn, barley, soy,
paddy, etc.

Thestructurecoversanareaof 100,000squaremeters,ownedandequippedwith 4 advanced
drying systemsgapable of processing over 4 800 tons of cereals per day. The quality of the
product is guaranteed right from the campaign thanks to the valuable work of agronomist
technicians who provide periodic assistance to the members' crops.

The founding members created this cooperative, driven by the needs of the agricultural
producers in the area to have a structure on site that would allow the collection, drying,
storage and marketing of the products.



BAGRICOLA
APTOVESE

AgricolaPiovesgrocessabout 700000quintalsof grainsa year.
Followingarethe mainservicesarriedout by the PioveseAgriculturalCooperative:

Storagepperationmainlyof an organizationahndlogisticnature

Drying: natural process,dedicatedto the Storage,Preservationand Quality of the
Agricultural Product

1 Roastingand Splitting:Cornand Soybearprocessingrocessintendedto increasethe
Quality and Safety of Animal Nutrition

cOPAGRI

Confederazione Produttori Agricok

T
T

The Confederation of Agricultural Produc€rspagri is a professional agricultural organization
with a general vocation that has over 650 thousand members and is present throughout the
nationalterritory, with a nationalheadquarters20 regionaloffices,77 provincialoffices,261
municipal offices.

The cooperative company "QOfalia Cereals" wagfficially established, promoted by Copagri
Basilicata, which includes a cooperative located in the north of the Region, a consortium of
Materathat producesorganiccerealsarecentlyestablishedconsortiumthat groupstogether

cereal growers of Basilicata and Puglia, and numerous farms, very different from each other
both from the organizationabnd production point ofview andfrom the trade union point of

view.

c) Volume of stored grainscereals

Data notfound

d) Volume of treated stored grains cereals

Data notfound

e) Storagesites + how are stored the grains (on-farm, off-farm, export shipments)®> ©

According tca study performedin Italy in2019°, there are 1 460storagesitesin 2019.

The 52 pages of the full report agvailable online. These storage sites pertain to 1 103
companies. It seems that there is a main concentration of storage sites in the south of Italy
and in the isles (362 companies).

The total storage capacity declared by the 1 225 responding storage centers (out of 1 460
surveyed) amounts to approximately 9 million tons distributed for 37% in the South and
Islands, for 31% in the North East, 17% in the North West and 16% in the .Center

Byanalyzinghe legalform of companieowningstoragecenters,it appearghat only 16%are
representedby individualcompanieswith averylimited role in termsof storagecapacity(2%
of the total).



Table55 - Distribution oftompaniesand storagecentersin Italyin 2019

Incidence
of the Centers
. . Number . .
Geographic . companies incidence
Companies of
area on the on the
Centers
global total
amount
North West 269 24% 336 23%
Northeast 269 24% 356 24%
Center 203 18% 349 24%
SouthWest 362 33% 419 29%
Total 1103 100% 1.460 100%

If we focusdeeperon the localizationof storagesitein Italy:

- TheNorth Westregionsrepresent23%o0f the number of centersln this geographical
sub-area, Lombardy and Piedmont prevail.

- Inthe North East24%of the storagecentersarelocatedin this area.13.2%of the total
centers surveyed are located Emilia Romagna and 7.9% in Veneto.

- InCentrallitaly,there are 24%of the centerssurveyedand16%of the declaredstorage
capacityithe centralregionsare characterizedy an averagesize ofstorageper single
center significantly lower than theational average. In territorial detail, Marche and
Tuscany prevail, which jointly represent 16% of the total centers and 12% of the
storage capacity.

- 29% of the total centers are located in the South and Islands and the largest number
is attributable to Puglia and Sicily, which represent 6.8% and 8.6% respectively; in
terms of capacity Puglia prevails while the largest average storage size (both at the
geographical area level and at the national level) falls in the region of Sardinia.

Capacita di stoccaggio
(Italia: 9.116.580 1)

Numero centri
(1talia: 1.460)

Figure41- Repartition ofthe capacityof storagein Italy (.000t) - Ismea



Numberof
centers

Incidenceof the
centers on the
globalamount

Storagecapacity

(t)

Table56 - Distribution ofcentersand storagecapacityby region- Ismea
Incidenceof

storagecapacity
on the total

Averagestorage
size(t.)

Liguria 0.5% 316 0.0% 105

Lombardia 174 11.9% 992.157 10.9% 7.190
Piemonte 153 10.5% 518.248 5.7% 3.897
ValleRQ! 24 2 0.1% 10 0.0% 10

Nord-Ovest 336 23.0% 1.510.731 16.6% 5.494
E.Romagna 193 13.2% 1.557.662 17.1% 9.272
Friuli V.G. 40 2.7% 404.964 4.4% 11.249
TrentinoA.A 8 0.5% 1.510 0.0% 503

Veneto 115 7.9% 852.126 9.3% 9.683
Nord-Est 356 24.4% 2.816.262 30.9% 9.547
Marche 95 6.5% 682.243 7.5% 8.220
Lazio 35 2.4% 119.127 1.3% 3.723
Toscana 35 2.4% 119.127 1.3% 3.723
Umbria 82 5.6% 204.173 2.2% 3.347
Centro 349 23.9% 1.442.977 15.8% 4.731
Abruzzo 44 3.0% 150.387 1.6% 4,423
Basilicata 29 2.0% 240.641 2.6% 9.255
Calabria 18 1.2% 38.641 0.4% 2.415
Campania 54 3.7% 338.956 3.7% 7.532
Molisa 17 1.2% 69.492 0.8% 4.343
Puglia 100 6.8% 995.747 10.9% 12.447
Sardegna 32 2.2% 995.747 10.9% 12.447
Sicilia 125 8.6% 950.838 10.4% 9.143
Sude Isole 419 28.7% 3.346.610 36.7% 9.562
Total 1.460 100.0% 9.116.580 100.0% 7.442

If we look at the kind of structures present in the storage centers, the survey shows
that in Italy about 57% of the storage capacity is attributable to the silos and 40% to
warehouses.

Interritorial detail, silosare representedwith ahighersharethanthe nationalaverage
in the Center (65%) and in the South (55%).

Storage through warehouses & Y I 3 3 Ipfeviilg #h éhé South and Islands with a
share of the territorial total equal to 43%, and followed by the Ne#ftst with just
under 42%.

From the analysis of the geographical distribution of the centers thasilgédagsit
emergeghat theseare mainlyusedin the North Eas{(2.8%of the storagecapacityof
the geographical area) and in particularEmilia Romagna, fortatal of 67thousand
tons of storage capacity, and in Veneto with 10 thousand tons.

ITALIA 7%

SUD EISOLE
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CENTRO 65% 33% 1

!

NORD-EST 52% 4

NORD
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Figure4?2 - Storagein silosandwarehouse$y geographicarea



Capacityof storagein Italy (20142015data) :Betweenl0and20 milliontons=> wedo not
have more precise data.

Figure 2.1 - Current national storage capacity in the EU-28 Member States, by size classes
Miion tonnes:
<2 b
[] beween2and5
[ betveen 5and 10
[ between 10and 20
[ betveen 20 and 40
B 40

Source: Areté elaboration

Figure43- Currentnational storagecapacityin the EUJ 28 MemberStates by sizeclasses

According to some information founded in the report made by the European Commission in
2017°%, we can organize the storage within 3 categories:

1 Storageon-farm

9 Storageoff-farm: cooperativesk traders

| Storageoff-farm: exportshipmentsharbors(weR 2 yh&/émore precisedata)

Table57: Repartition othe total sharein Italyaccording to differentypesof storage
Typeof storage(2015data) Sharein total storage(%o)

Individual farms =on-farm 4% Between0.4& 1.8 millions
Farmingcooperatives =off-farm 28% Between2.8& 5.6 millions
Processingndustries =off-farm 17% Betweenl.7 & 3.4millions
Wholesale/trade= off farm 32% Between3.2& 6.4 millions
Transportationhub (includingports) 19% Betweenl.9& 3.8 millions
Storagecapacity 100% Between10& 20 millions

Tosummarizewholesale/tradeandfarmingcooperativegepresentshe highestsharein the
overall storage.

2) Focuson specificstoredgrains cerealsvheat,barley,oat, maize rice

a) Estimatedvolumesof eachstored grainsvariety

Data notfound

b) Treatmentusedfor each stored grain variety ’

The information belowvas found in the report made by the Emilia Romagna Region and the
EU Agricultural Fund f&RuralDevelopment: Europe invesiis ruralareas. This repormade

a focus on the area of Emilia Romagna between 2014 and 2020. This area is very relevant in
the graindomainin Italy. Theinformationbelowcanbe extendedto the other regionsof Italia.



After its cultivation, the grains need to be carried out in a suitable place and with suitable
methodsin orderto allowthe organolepticcharacteristicof the cerealsOncethe grainsare
cultivated,the productsare transportedto storagecentersin orderto be treated. Duringthe
entire storage phase, it is also important to protect the traceability of the product.

In addition to the checks relating to the presence of the chenpbagkical requirements
referred to in the special section, before starting a batch for storage, it is essential to ensure
that the cereal othe warehousesnd siloghat can be usedor this purpose are not already
infested with parasites.

It is known that the sources of contamination of tkernels or of the silo are numerous and

of variedorigin:the infestationcanin fact comesfrom residualgrainsin the maintenanceand
transport circuit (dead spots) or from the outside for opportunistic species that reach the
stockswalkingor flying. Contaminationgrom warehouseto warehousearethe mostfrequent

and derive from the same grain that can host species perfectly adapted to life inside.

1 Cerealscomingdirectly from the field:

- Asregardsthe characteristicof the transportvehicle the degreeof cleanlines®f the
bins must be assessed (that these are not soiled with foreign and / or harmful
materials, etc.)

1 Cerealomingfrom other storage:
- Anentomologicakcheckmustbe carriedout in additionto the mention specifiedfor
the cereals coming directly from the field.

Table58 - Pestcontrolprogramsfor cerealsn warehouseand silos

Phytophagous Actionthresholds Active substance Limitationsof Useand

k3 Notes
Groupl ¢ Primaryphytophagous

Sitophilusgranarius

linsect/ trap/ week 1 Onlyonetreatmentis

i i Phosphi
Sltophllusowzag insect /5 kg osphine allowed
Sitophiluszeamais
Rhyzoperthadominica 1 |nse(_:t /rap/ week 1 Phosphine
insect/ 5kg
. linsect/ trap/ week 1 . Samplethe massa_t least
Trogodermagranarium Phosphine monthly to determinethe

i t/5k
Insec g degree of infestation

Group?2 ¢ Secondaryphytophagous

. 2insect/ trap / week 2 . At the first catchesn the
Cryptolestederrugineus . Phosphine
insect/ 5kg traps,samplethe massto
Liposcelispp. 15insects/ kg Phosphine determine the degree of
Oryzaephilusnercator 2insect/ trap / week 2 . infestation.
. . . . Phosphine
Oryzaephilusurinamensis insect/ 5kg
Tenebriomolitor 2 |nse(_:tl trap fweek 2 Phosphine
insect/ 5kg
. 2insect/ trap/ week 2 Deltamethrin
Ephestiaspp . . L
. insect /5 kg CypermethrinPyrimiphos
Plodiainterpunctella .
methyl Pyrethrins
Triboliumcastaneum 2insect/ trap / week 2 Phosphine Onlyintervenewith
Triboliumconfusum insect/ 5kg Azadirachtin surfacetreatments.

(*) Survey frequencyt leasttwice a weekfor the trapsand monthlyfor the massin storage.

When even a single individual belonging to group 1 of the next table, it is necessary to
intervene with afumigation with phosphine. With reference to the monitoring methods of
pests, the provisions and indications of the General Regulations must be observed.



Whena sensitiveinfestationof insectsbelongingio group2 isdetected(at least2 insectsper
week),intervenewith afumigationwith phosphineor with the activeingredientsindicatedin

the table.

Remembethat refrigerationandthe controlledatmosphereusedfor the conservatiorof the
grain have an induced effect amsect control.

- Thepestcontrol programisthe samefor the rice treatment.

- Forthe Maizetreatment, the primaryphytophagousnsectsaretreated with the active
substancecalledPhosphineWe canadd tothis categorythe Prostephanusruncates
This species is no present at the moment in Italy but need to be report to the
phytosanitary service due to its potential danger. If we refer to the secondary
phytophagous insects, the active substance used is only phosphine.

c) Speedof grainrolling (incoming,stored, outgoing) 8°

IMPORT

2017/2018

Total

2018/2019

Total

2019/2020

Total

2020/2021

Total
Topcountries

Commonwheat
Ukraine:361.52k
Moldova:319.17k
USA : 247.17k
Canada 129.96k
Russia 36.01k
1.13M
Moldova: 263.09k
USA: 262.59k
Ukraine: 243.29K
Canada 177.23k
Russia 43.84k
1.02M

USA: 239.33K
Moldova:215.45k
Canada 144.05k
Ukraine; 121.46k
Russia 47.79k

787.76k
Canada 124.5k
Ukraine: 118.68k
USA : 109.11k
Russia 40.58k
UK :1.29k
394.38k
Ukraine,USA

Table59- Italian imports(outsideof EU)

DurumWheat
Canada 370.4k

Kazakhstar277.39k
Australia : 269.27k

USA: 169.96k
Russia 67.43k
1.21M
Canada563.11k
USA: 252.88k

Kazakhstan:207.58k

Russia : 66.74k
Australia: 25.75k
1.13M

Canada 1.07M
USA 729.93k

Kazakhstan:153.51k

Turkey : 37.5k
Mexico: 35.27k

2.06M
Canada 1.09M
USA 311.25k
Russia42.67k
Turkey: 35.65k

Kazakhstan34.22k

1.54M
CanadalUSA

Barley
Ukraine:24.34k
Moldova: 8.4k
Ecuador : 36
China 8.81
Tunisia 4.9
32.78k

Moldova: 6.6k
Ecuador : 36
China 8.05

6.64k

Ukraine : 9.51k
Moldova: 6.18k
UK : 205.28
Ecuador. 36
China : 5.28
SriLanka 0.5
15.94k

UK :7.55k
Ukraine:1.95k
Ecuador : 36
China 6.92
Switz :6.64
9.57k
Ukraine,Moldova

Maize
Ukraine: 1.65M
Brazil : 240.1k
Moldova: 212.13k
Russia 15.04k
Argentina: 3.13k
2.13M
Ukraine:1.66M
SouthAfrica:184.52k
Moldova:130.26k
Canada 113.66k
Serbia 76.12k
2.2M

Ukraine; 993.94k
Brazil:341.94k
Serbia : 188.68k
Moldova: 124.44k
SouthAfrica: 5.14k

1.66M
Ukraine:401.81k
Brazil: 335.49k
Serbia : 80.55k
SouthAfrica:48.32k
Moldova: 8.61k
878.78k
Ukraine,Brazil

Oats Rice

Uruguay:201.6
Ukraine:128.48 Datanot
Canada 52.43 found
USA 0.11
382.63
Ukraine:366.45 Datanot
Argentina : 15 found
381.45
Ukraine:287.18
Urugua}y:273.75 Datanot
Argentina : 122

found
Canada 39.02
Serbia 23.94
748.75
Ukraine: 317 Datanot
Uruguay 97 found
Canada 26
440
Uruguay,Ukraine



EXPORT

2017/2018

Total

2018/2019

Total

2019/2020

Total

2020/2021

Total
Topcountries

Commonwheat

USA 34.48k
Libya: 21.31k
Switzerland 9.84k
Australia: 7.65k
Canada5.23k
118.01k

USA 37.13k
Switzerland 9.71k
Australia: 6.44k
Libya: 4.32k
Canada 4.3k
103.9k

USA 30.01k
UK: 13.13k
Australia: 7.15k
Switzerland 5.8k
Albania: 5.15k
105.43k

USA: 21.6k

UK: 17.63k
Australia: 5.85k
Russia.8k
Albania: 3.69k
87k

USA Switz

Table60 - Italian exportgoutsideof EU)

DurumWheat

Tunisia 222.63k
Mali: 5.96k
Senegal 5.81k
Egypt: 4.59k
Serbia 3.3k
266.13k

Tunisia 18.89k
Libya: 11.44k
SaudiArabia: 5.4k
USA 4.47k
Switzerland 3.94k
76.03k
SaudiArabia24.65k
USA 8.42k
Switzerland 4.52k
Australia: 4k
Israel: 3.59k
69.66k

Tunisia 27.5k
SaudiArabia27.37k
Libya: 5.99k
Switzerland 4.25k
Mali: 3.98k
97.06k

Tunisia,SaudiaArabia

Barley
Libya: 23.71k
Vietnam: 195.01
Switzerland 82.03
Turkey: 32.59
Bahrain: 27.05
24.14k
Switzerland 121.32
SaudiArabia: 70.44
Philippines 20.33
Israel: 20
Canada 16.02
269.56
Israel: 39
Lebanon 30
Turkey: 27.54
UK: 25.35
NewZealand 8.15
157.44
Lebanon 8.91k
Morocco: 6.59k
Libya: 4k
UK: 191.34
Turkey: 22.88
19.76k

Switz,Lebanon

Maize
Israel: 13.99k
USA: 5.71k
Switzerland5.66k
Qatar: 3.87k
Kuwait: 1.69k
41.56k
Israel: 14.04k
USA: 5.05k
Switzerland 3.7k
Kuwait: 1.56k
Taiwan: 1.5k
35.28k
Israel: 17.2k
USA 10.37k
Switzerland 3.4k
UK: 2.16k
Korea: 1.94k
48.42k
Israel: 10.95k
USA: 6.23k
Switzerland 2.38k
Turkey: 2.18k
Korea: 2.11k
33.89k

Israel,USA

Oats
Algeria: 2.3k
Libya: 104.4
Albania: 85.05
Lebanon 62.54

2.55k

Serbia 84.32
Albania: 35
Lebanon 25
HongKong: 23
Switzerland 3.23
170.54
Albania: 269.98
Libya: 73.2
Lebanon 49.62
Serbia 48.95
UK: 12

453.75
Albania: 340.35
Lebanon 70.99
UK: 42

453.25
Albania,Libya

Datanot found

Datanot found

Datanot found

Datanot found

Accordingo the Table59,in 2019/2020Italy hasimported in the EUmore durumwheatthan
the other cereals (2.06M). At the same period, Italy has exported in the EU more Common
wheat (105.43K) than the other cereals.

Unfortunately,we O 2 dzt fiRd/s@iedatason the import andexportmadeby Italy inside

the EU.
Output p 2017 2018 2019
(constant prices) Million EUR Million EUR % of total EU;’; 02'020
Cereals: 3225 3339 3 368 7.9% 8.1%
Wheat and spelt 1587 1 604 1591 4% 8.0%
Rye and meslin 1 1 2 0% 0.1%
Barley 147 169 176 0% 2.3%
Oats and summer
cereal mixtures 34 41 42 0% 3.6%
Grain maize 1045 1 069 1049 2% 11.2%
Rice 246 261 305 1% 41.6%
Other cereals 164 193 205 0% 11.4%
Industrial crops: 765 753 732 1.7% 4.6%
Oil seeds and
oleaginous fruits 351 352 299 1% 3.5%
Protein crops 141 148 160 0% 14.8%
Raw tobacco 155 153 181 0% 41.1%
Sugar beet 96 78 70 0% 2.8%
Other industrial crops 22 22 22 0% 0.6%
Forage plants 1357 1740 1649 3.9% 7.8%
Vegetables and
horticultural products 8478 8 305 9143 21.5% 17.5%
Potatoes 593 533 613 1.4% 4.9%
Fruits 4161 4 496 3992 9.4% 16.5%
Wine 6 325 8 244 6 767 16% 32.8%
Olive oil 2004 1135 1469 3% 29.4%
Other crop products 349 331 331 1% 15.0%
Crop output 27 258 28 876 28 066 66.0% 14.3%
Animals: 9 257 8 673 8 545 20.1% 10.0%
Cattle 2752 2728 2 650 6.2% 10.5%
Pigs 3144 2780 2738 6.4% 7.6%
Equines 86 89 90 0.2% 10.2%
Sheep and goats 151 149 149 0.4% 4.1%
Poultry 2396 2292 2290 5.4% 12.9%
Other animals 728 635 627 1.5% 29.4%
Animal products: 5697 5734 5913 13.9% 10.0%
Milk 4 508 4 454 4623 10.9% 9.5%
Eggs 1133 1214 1225 2.9% 15.1%
Other animal products 56 66 65 0.2% 2.7%
Animal output 14 954 14 408 14 457 34.0% 10.0%
Agricultural goods 42212 43 284 42523 100.0% 12.5%
__output

Figure44 - Someagriculturaloutputin Italy



TheFigured4putsonthe lightthe factthat ltalianCerealgenerates3.1%of the overalloutput
components in the EU. In 2019, it generates around 3 368 million of euros.

2017 | 2018 | 2019 |2018/2017 |2019/2018
Input components
Million EUR % Change

Seeds and planting stock 1246.8 1261.2 1316.2 1.2% 4.4%
Energy 2725.2 2 893.3 3004.3 6.2% 3.8%
Fertilisers and soil improvers 1 358.0 1361.0 1383.2 0.2% 1.6%
Plant protection products 875.4 891.3 930.3 1.8% 4.4%
Veterinary expenses 692.6 699.6 7225 1.0% 3.3%
Feedingstuffs 7 141.3 7 662.7 7 458.3 7.3% -2.7%
Maintenance of materials 742.0 748.0 758.8 0.8% 1.4%
Maintenance of buildings 316.3 317.4 319.7 0.3% 0.7%
Agricultural services 2592.7 2601.1 2 654.1 0.3% 2.0%
Other goods and services 3622.8 3611.3 3710.2 -0.3% 2.7%
Total intermediate consumption 21 623.1| 22 309.7| 22529.3 3.2% 1.0%
Fixed capital consumption 10 924.8| 10817.0/ 10777.2 -1.0% -0.4%

Figure45- Someagriculturalinputin Italy

o 2017 | 2018 | 2019 | 2018/2017 | 2019/2018
Values at basic prices
Million EUR % Change

Output of the agricultural "industry": 51 046.0| 52 112.3| 51 465.8 2.1% -1.2%
Crop output 27 257.5| 28 876.4| 28 065.5 5.9% -2.8%
Animal output: 14954.2| 14 407.7| 14457.4 -3.7% 0.3%
Animals 9 257.1 8 673.4 8 544.6 -6.3% -1.5%
Animal products 5697.2 5734.4 5912.8 0.7% 3.1%
Agricultural services 4 609.7 4 582.0 4 657.2 -0.6% 1.6%
Secondary activities 4 224.6 4 246.2 4 285.6 0.5% 0.9%

- Intermediate consumption 21 623.1| 22 309.7| 22529.3 3.2% 1.0%
= Gross value added at basic prices 29 422.9| 29 802.6| 28 936.5 1.3% -2.9%
- Consumption of fixed capital 10 924.8 10 817.0 10777.2 -1.0% -0.4%
- Taxes 536.2 558.9 579.2 4.2% 3.6%
+ Subsidies 3885.4 4430.3 4 573.0 14.0% 3.2%
= Factor income 21 847.3| 22857.0| 22 153.2 4.6% -3.1%
Agricultural income* (2010=100) | 1313  136.8)  132.8] 4.2% -2.9%

Figure46 - Someagriculturalincomein ltaly
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Figure48- Intermediateconsumption20172019average)



-

Total trade Trade with EU countries Trade with non-EU countries
By category of product % change % change
Million EUR Million EUR 2019/2018 Million EUR 2019/2018
Exports
Commodities 2899.1 1993.8 1.5% 905.2 8.10%
Other primary products 6 593.8 5 266.8 -4.5% 1326.2 15.84%
Processed products 18 221.8 10 924.7 2.0% 7 294.4 5.69%
Food preparations 10 702.7 6 837.5 5.9% 3 864.7 10.09%
Beverages 2614.9 1524.0 15.2% 1 089.3 17.78%
Non edible 37241 17418 7.5% 1863.2 54.30%
Total agricultural products 44 756.5 28 288.7 2.5% 16 343.1 12.50%
as % of total exports 9.4% 10.7% 7.8%
Imports
Commodities 10 893.3 5230.2 -1.0% 5663.1 6.5%
Other primary products 12 868.7 10 051.6 6.5% 2817.0 4.4%
Processed products 5 516.9 5045.6 -1.3% 470.9 -7.0%
Food preparations 4 259.2 3876.8 1.8% 382.3 9.0%
Beverages 1479.9 11326 -1.9% 347.3 37.3%
Non edible 5295.7 4103.4 -6.2% 1192.2 -2.1%
Total agricultural products 40 313.6 29 440.3 0.9% 10 872.7 5.12%
as % of total imports 9.5% 11.8% 6.3%
Balance
Commodities -7 994.2 -3 236.4 -4 757.9
Other primary products -6 275.0 -4 784.8 -1490.8
Processed products 12 705.0 5879.1 6 823.6
Food preparations 6 443.6 2960.6 3482.5
Beverages 1135.1 391.5 742.0
Non edible -1571.6 -2 361.7 671.0
Total agricultural products 4 442.9 -1 151.7 5470.4
Source: Di General for Aari and Rural Devel .based on COMEXT data Updated: June 2020
Figure49- Agriculturaltrade in 2019
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Figure50 - Exportsand importsof agriculturalproducts(2010and 2019)
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Figure51 - Evolution ofagriculturaltrade with EUand norEUcountries
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Figure52 - Structureof agriculturalexportsandimports

3) Storedgrainscerealsnvasivensectspecies?®
a) Occurrence& Percentageof damages

Accordingo aprivatesourcelocalizedn Italy,the mainpestsin the BlOdomainare: Sitophilus
Granarius, Rhizoperta Domenica, Sitotraga cerealella.

9 Otherbeetle:

- Trogodermagranarium

- Gryptolestederrigineus

- Tenebroidesnauritanicus
- Triboliumcastaneum

9 OtherLepidoptersa
- Ephestigkuehniella
- Plodiainterpunctella

We highlight the fact that it igery difficult to find some recent information according to the
mainpestgrainspeciedn Italy. Nonethelesswe found a study maden 2006focusingon the
pestslocalized in central southern Italy (Molise, Apulia and Basilicata regions).

Surveys were conducted by analyzing samples of stored wheat taken from both traditional
warehouses of small farms and from different types of commercial storage facilities, such as
flat structures, concrete silos and metal bins.

The results obtained showed various levels of infestation with differences in insect species
and populations. A total of about 25 species of insect pests representing five orders were
found, predominantly Coleoptera.Cryptolestes ferrugineus (Steph.), Oryzaephilus
surinamensig(L.),Plodia interpunctella(Hb.),Rhyzopertha dominicqF.),Sitophilus oryzae

(L.) andTribolium castaneum(Herbst) were the most frequently detected species. In this
paper,theseresultsarediscussedn view of the commerciaimportanceof hardwheatin the

crop areas under study and the various insect pest management techniques adopted in the
storage facilities of central southern Italy.

In Figure 53 the insects recorded were found in traditional and commercial hard wheat
warehouses. The majority of species collected were primary and secondary phytophagous
pests typically associated with stored productsFigure 54 the insect species were found in
metal bins whereas ifigure 58here were found in silos and flat warehouse.



Traditional Commercial

Order Species Warehouse Warehouse
Psocoptera Trogium spp. ** **
Rhynchota Aelia rostrata Boheman *
Eurygaster austriaca (Schrank) %
Lepidoptera Ephestia elutella (Hb.) *
Ephestia kuehniella (Z.) *
Plodia interpunctella (Hb.) * o
Sitotroga cerealella (Olivier) *
Coleoptera Alphitobius diaperinus (Panzer) ¥
Carcinops pumilio (Erichson) ¥
Cryptolestes ferrugineus (Steph.) e W
Latheticus oryzae Waterhouse *E *
Oryzaephilus surinamensis (L.) i HAdk
Rhyzopertha dominica (F.) *% =
Sitophilus granarius (L.) AR ¥
Sitophilus oryzae (L.) X% Lt
Sitophilus zeamais Motschulsky *
Stegobium paniceum (L.) *
Tenebroides mauritanicus (L.) ¥
Tribolium castaneum (Herbst) e R
Tribolium confusum du Val * *
Trogoderma granarium Everts *
Typhaea stercorea (L.) *
Carabidae *
Staphilinidae *
Hymenoptera Calcidoidea *

=10 % of samples; * 11-25 % of samples; *** 26-50 % of samples; **** > 50 % of samples.

Figure53- Insectspeciesound in hardvheatwarehouse®f the Molise,Apulia and Basilicateegions

Species Metal bin

Sample Ma Mb Mc Md Aa Ab Ac Ad Ae Af Ag Ah Ai Ba Bb Bc
Alphitobius diaperinus X
Cryptolestes ferrugineus X0 X0 X0 X0 X0 X0 XO XO X0
Latheticus oryzae X
Oryzaephilus surinamensis X X X 0 X0 0 O 0O O O X0 X0 X0
Plodia interpunctella o 0o o
Rhyzopertha dominica X X X X X X x X x x x
Sitophilus oryzae [ X0 X0 X
Tribolium castaneum X X 0 X0 X0 X0 0 X0 XO X0
Tribolium confusum X X
Trogium spp. X0 X0 X0 X0 0O X0 XO XO
Ma - Md: samples from Molise; Aa - Ai: samples from Apulia; Ba - Bc: samples from Basilicata
x = found in the first analvsis: o = found in the second analvsis

Figure54 - Insectspeciesoundin thecommerciaktoragefacilitiesof the Molise,Apuliaand Basilicataregions(metalbins)

Species Concrete Silo Flat Warehouse

Sample Aj Ak Al Am Me Mf Mg Mh Mi Mj An Ao Ap Aq Ar As Bd Be Bf
Alphitobius diaperinus 0 X
Cryptolestes ferrugineus X0 0 X X0 X0 X0 X0 X0 XO X X X0
Latheticus oryzae
Oryzaephilus surinamensis X0 X0 X0 0O 0 X0 X0 X0 X0 0 X0 X0 X0 X0 X0 X0 X
Plodia interpunctella X X X X
Rhyzopertha dominica X X0 X0 0 X0 X0 X0
Sitophilus granarius o X0 0 X
Sitophilus oryzae > S ¢ X0 X0 X X X0 X X0
Tribolium castaneum X0 X0 X X0 O X0 XO X0 X0 X0 X0 X0 X XO XO
Tribolium confusum X0
Trogium spp. X0 X0 X

Me - Mj: samples from Molise; Aj - As: samples from Apulia; Bd - Bf: samples from Basilicata.
x = found in the first analysis; o = found in the second analysis.

Figure55- Insectspeciegoundin the commerciaktoragefacilitiesof the Molise, Apuliaand Basilicataregions(concrete
silos and flat warehouses)



4) Storageon biggerscales
a) Typesof storagefacilities'!

By grairsilo we mean a structure orwarehouse oia room outside or inside separateand
closed building, in which the products of the afgrod industry arestored. They are mainly
dedicated to the storage of cereals (corn, wheat, rice, legumes and similar).

1 The steel silos are the most widely used and guarantee long shelf life over time, they
are waterproof and resistant to atmospheric agents. Very hygienic with a high degree of
conservation of the raw material.

1 The concrete silos are mainly used in port areas as they are of great height and large
containment capacity. They are more permeable than steel ones. Concrete storage
warehousespn the other hand have the advantage of being large atehbe openspace or
divided into cells as if they were silos.

1 While fiberglass silos are those that have the greatest thermal resistance, high
mechanicabktrengthandgoodthermalinsulation,usuallybuilt with a circularsectionthey do
not require. particular maintenance and are used a lot for animal feed.

Somemanufacturersof silosin Italy 1213

o
ZANIN

Zanin F.llidesigns and manufactures machines and systems such as cleaners, dryers,
conveyors and storage systems for the afpod industry and for industry in general. This
company proposes metallic silos for the grain stored domain.

(1 |ulmi)(

ARCHITECTURAL INDUSTRY
Mulmixwasfoundedin 1962 asa smallcompanyfor the productionof silos, milland mixing
augers. With its experience of more than 40 years and its young team full of ideas, Mulmix
collaborates with its customers to find the most suitable and favorable solutions for their
business.

The widespread presence in the territories, however, is the element that distinguishes the
company and is giving important satisfaction; commercial offices and organizations in
different countriescreatethe necessaryphysicakontactthat customersgoday demandmore

and more.

b) Biggestsite of storage for the exported cereals!*

If we focuson the biggestseaportsin term of goodsflow (expressionn thousandsof tons per

yean in 2019 and updated on 2/04/2020 by Assoporti (Association of Italian Ports), we can
seethat there are 15 seaportsrankingin term of goodsflow. It isa goodunity to measureand
classify commercial ports.



- Trieste:61.997.445 Genova 52.759.195

- Livorno:36.715.346 CagliariSarroch 34.701.792
- GioiaTauro:29.122.760 Ravenna 26.256.248

- Venezia24.917.830 MessinaMilazzo: 24.295.221
- Augusta21.422.613 Napoli: 18.550.424

- Taranto:18.125.171 LaSpezia 15.881.905

- Savonavado:14.392.738 Salerna 14.326.847

- Citavecchia9.571.791

c) Industry mappingin grainsstorage®

1 Commerciakeaports

In this map, we can see the seaports and containers terminals in Italys@dports and
containers terminals can be a good information about the flow of grains coming from the
import and export.

It is possible to have further information about each seaport and container terminal online:
https://www.searates.com/fr/maritime/italy.html

We cannotice102localizationsvherethe grainscanbe stored. Thereare more seaportshan
container terminals.
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Figure56- Seaportsand containeterminalsin ltaly

M National roadtransportation ¢ agriculturalgoods

If we look at the map below, we can see in red the & (i 2LQQJ national road
transportationflows of agricultural3 2 2 R 8045in Spain.

o Rail-Road terminal

== Completed

== To be upgraded

== New construction

Figure57- Italy road transportationcorenetwork



Table61: Topl0OOnationalroadstransportationflowsof agriculturalgoodsin 2015in Italy

s Top 100 road transport flows

P> Transport flow direction

Destination NUTS 2 regions
Origin NUTS 2 regions

Destination and origin NUTS 2 regions

Below threshold of 10 000 tonnes
Figure 58 : Italy road transportation core network (next)

Region Destination Region Quantity in
tonnes(2015)
1 ITHS EmiliaRomagna ITC4 Lombardia 3004700
2 ITH5 EmiliaRomagna ITH3 Veneto 2996699
3 FI1D Pohjois FI1C EteNSuomi 2528814
4 ITC4 Lombardia ITHS EmiliaRomagna 2093240
5 ITH3 Veneto ITH5 EmiliaRomagna 2038697
6 ITC4 Lombardia ITH3 Veneto 1931158
7 ITC1 Piemonte ITC4 Lombardia 1930635
8 ITH3 Veneto ITC4 Lombardia 1871884
13 ITIL Toscana ITHS EmiliaRomagna 1436178
14 ITHS EmiliaRomagna ITHS EmiliaRomagna 1412139
50 ITF4 Puglia ITF3 Campania 888343

High speed Completed
High speed to be upgraded
High speed Planned
Conventional Completed
Conventional to be upgraded
Conventional Planned

Figure59 - Italy corerailway network

Nameof the maininfrastructureowner:RFlI
Total line km:18 011

Shareof multipletrackslines:47%

Share of electrified lines: 73%
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Transport flow direction

Destination NUTS 2 regions

Origin NUTS 2 regions
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Below threshold of 10 000 tonnes

Figure60: Italian nationalrail transportationflows of agriculturalgoodsin 2015in Italy

Table62: Italian nationalrail transportation flowsof agriculturalgoodsin 2015in Italy

AT33
DES8O

DE13
DE23
DE13
DEB1
BE21
AT32
DEA2
AT21
DEB3
DEA1

Tirol
Mecklenburg
Vorpommern

Freiburg
Oberpfalz
Freiburg
Koblenz
Prov.Antwerpen
Salzburg
YI Ty
YNNI Sy
RheinhesserPfalz
5NaaSftR

Destination
ITH2

ITH3

ITC1
ITH2
ITC4
ITHS
ITC4
ITH4
ITC4
ITH4
ITC4
ITC4

Region
Trento

Veneto

Piemonte
Trento
Lombardia
EmiliazRomagna
Lombardia
Friuli-VeneziaGiulia
Lombardia
Friuli-VeneziaGiulia
Lombardia
Lombardia

Quantity in tonnes (2015)
677982

524328

424190
390142
196872
172946
162610
158173
150808
131251
124527
90744
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