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4. Complete report on patent
and NPlanalysis

Part I Fishery and Aquaculture

1 FISHERY AND AQUACULTURE: MARBENARIO
a) Fishery: Pelagic and Demersal LaBmale Fisheries (LSF) and Distant Water Fleet (DANE)
Smallscale Fisheries (SSF)

Globally,fisherieshave been oveexploited. As a result, wild fish stocks have declined. With cafisieryunable to

meet future demand, it will be a challenge for the sector to maintain current growth rates. The global market for fish has
two sources of productionwild captureandaquaculture In recent years, aquaculture has become another major source
used to meet the global demand for fish and seafood.

Through aquaculture, the natural stock is balanced simultaneously meeting global demand. In the developing countries,
aquaculture is being practiced by batmallscale fish farmersand big companies.

Global fish productionhas reached about 179 milliorines in 2018. Among them56 million tonnes were used for
human consumption while the remaining 22 million tonnes were destinated tefood uses such as fishmeal and fish

oil. About 300 million metric tons of global fisheries production are expected by 026

Figurel Global Production of Fisheries, 2048026 (Million Metric Tons)
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Overall, capture fisheryand aquaculture accounted, respectively, for 54% and 46% of the total marine organisms
consumedn 2018 Specifically, during 2018, the global tap fishery was estimated around 96.4 million tonnes with an
increase of 5.4 percent of the average of the previous three y&dr&\fcording to the FAO, the top 5 fish producers in
the world currently areAsian countries China, India, Japan, Indonesidetnam, and Bangladesh. The Asia/71
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Pacific region is followed byjorth Americaand Europein the global fish production. In the last 10 years, Indonesia,
Vietnamand Myanmar have increased their marine fishing and have traded it in the global market and is increasing the
global production of fish and seafoodfrica has been working to improve its position in the global production of fish.
Asia Pacific is curregtthe leading producer of fish in the world and the largest market in this sector.

The global aquaculture production is expected to surpasseealdyht fish production by 2074].

Figure2 Seafoodproduction by 2030
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In the Mediterranean area the seafoodis still dominated by wild fishingroductscovering 80% of the total production

[3] with an average landing estimated at 787 900 tonnes for the 2B period. In this area, Italy is the main producer,
holding the 22.7% of the total landings, followed by Algeria (13.1%), Tunisia (12.2%),18p@inGreece (9.3%) and
Croatia (8.9%) [4].

Theglobal market of wild fisheriess expected to reach about 91 Mtons in 2030 but during the last two decades is facing

a stagnation affecting the overall productiosi.[ This lack of growth in wild fisheriesgaucts is related to the depletion

of the natural fish stock due to decades of overfishing, mismanagements of the marine resources, climate change and
other anthropogenic impacts on marine resourcgp [

Regarding the globadroduction, the Asian Pacifiegion (represented mostly by hing, scores the highest production,
followed by Europe and North AmericBuropeis the continent with the greatest fishing region, and the European
countries which mainly contributes to fishery industries are FrancenSaad Italy §].

In 2019, fisheries in the Mediterranean Sea registered a fishing fleet of approximately 82 000 vessels, with ships ranging
from under 6 to over 75 metres, and overall reported landings which oscillate around 800 000 tonnes, mostlyredncen

in the western Mediterranean and the Adriatic Sea. Greece scores the highest number of vessels with a total of 14934
boats, followed by Italy (12060 vessels), Spain (8886 vessels), Portugal (7791 vessels), Croatia (7605 vessels) and France
(6262 vessis) [7]. Among them, almost 82% of the total European fleet are sauale vessels.

SmaltScale Coastal Fleet (SSi@ vessels of less than 12 meters in length over all (LOA), which work in a short distance
from the home port, use quite diversified ramgf passive gearand not towed gearssell their products within local

market directly to the consumers and are owned by farbéged companies with none or few employees. This type of
fishery is widespread in thiglediterranean Seaspecially in Greecétaly, Portugal, and Croatia, and generally operates

in lagoons and the coastal area of the continental shelf [8]. SSF have generally lower impact on nature and are seasonally
diverse in terms of species, fishing ground and gears allowing to respectdiogibal and migratory cycles of different
species. Moreover, SSF demonstrated to be highly adaptable to climatic changes and to the future changes of species
composition.
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In the Mediterranean Sea, the SSF sector encompasses over 84% of the fishing amedsetevide a significant
opportunity for employment However, SSF represent only 22.6% of the total landings from fishery, demonstrating the
small contribution to fishing capacity and productif®j.

The remaining 20% of the Europelsiediterranean fishing vessedse represented byelagic andemersalLargeScale
FisherieLSFandDistant Water Flee{DWF)which include larger vessels (usually much larger than 12 meters LOA). The
Mediterranean largescale fisheries are mainly made up of vessels using active gears, i.e., gears that are towed (in the
case of demersal ad pelagic trawlers) or used to circle the flock (purse seiners). Usually, teedidisheries are highly
dependent on a small nunap of speciesd].

Figure3 Smaltscale in comparison to non smadicale in Europe (Source: Sm8itale Coastal Fleet in EEuropean Commission)
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Overall, Mediterranean catches cover fish, crustaceans, molluscs, afbatic animalsand aquatic plants that are taken
for all purposes, covering a wide range of marine areas such aséfishing areas, offshore, inshore, or brackish water
areas.The main species caught by Mediterranean EU fleets are finfish suchoge&u anchovyingraulis encrasicolys
European pilchardSardina pilchardys European hake (Btlucdus merluccius red mullet Mullus barbatu$, but also
invertebrates such as venus claf@h@melea galling deep water rose shrimpP@rapenaeus longirtigs), common
cuttlefish Sepia officinalis

Fram the perspective of the patent analysi dataset consisting &7 non-duplicated patent familiescorresponding

to 688 patent applicationshas been analyzedNo limitation is assumed concerningtheLJLX A OF G A 2 y & GheT A £ A y 3
main topic regarding this sector may be argued considering the frequency of citations of specific keywords present in the
patenttittesQ | a arFig@edy AY
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Count of patent families per keyword
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A BLOCK DIAGRAM SIMULATOR

A box for fish

A FISH ACCUMULATOR

A FLOAT, ESPECIALLY FCR FISH-TRAWLING NETS, AND A METHOIL
MANUFACTURING SAME

A method for catching selected deep sea fish species has a hook :
with a battery and electrodes which deter unwanted species.

A METHOD OF EXTRACTING AQUATIC ANIMALS FROM AN APPAF
A novel electric power security fence for high -voltage testing e

>

As already observed andentioned indTechnology forecast and importance of SDGs in Blue Bioecémuripgthe first

two decades of the centuryhe filing events regarding technical innovations in the fishery field are mainly involving the
Asian Pacific region, followed by thksSPT@ndseveral European patent authoritieBhemap Figure5) does not include

the applications filed to the EPGQ) nor the PCT applications (49).

Figure5 Fishefes. Map of national/supranational patent authorities
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Ascan be noticedn Figure6, an overall increasef the total number of patent applicationshough atrelativelymodest
pace can be noticed durinthe last fifty years Thefigure concerning the normalization of the data shows that avihen
focusing orspecificpatent authoritiesa relativelysignificant increase of thapplicationscan benoticedthe benchmark
beingthe number ofpatent applications filed tdhe samepatent authorities yet regardless from the technical sector
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Figure6 Fisheries: Normalization ofgtent applications
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Gonsideringhe French and Spanish national authoritiies examplethere has been a significafiting activity until about
ten years ag@and sincethen the number of French or Spanish applicants do not seeievant any longerAs will be
further assessedthe possibility exists that the coverage of these gtential markets israther demanded to the
nationalizationin France or Spaiof severalpatent applicationsnitially filed to supranational authoritiesuch as the EPO
or the WIPO.

There is a relevant distinctido bear in mind, concerning the country of residence of a specific applicant and the countries
hostingthe national authorities to whom the patent applications are filed by the specific applitaetfocus orone of

the applicantsshown in the dashboardf Figure7 allows to draw information concerning théegal protectionstrategy

conceived byhat specific applicant (PARSONS CONTROLS is taken as exBmegieffmost bar diagram highlights the

country (UK)where theresidence or where thpremise of the applicars located whilein the rightmost pie diagramare

highlighted thenational authorites to whom the patent applications have been fjlethd in thecase of PARSONS
CONTROQIncludingthe USPTO, the French, the Swedish and the Norwegitemt authorities. Even if the data coverage

may bescarce sometimessimilar information may be arguddr each ofthe applicantsselectable fromii KS Y Sy dz a[ A
ofthel aaA3ySS&aé o
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Figure? Fisheries Legal protection sttegy (specifically regarding PARSONS CONTROLS)
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Such information allows toharacterizeeachapplicant depending on the territorial extent of the legal protectidhus
providingan indication about the commitment @&achapplicant toward the exploitation of his inventipheing plausible
that the expensewill increaseas the number o€ountriesdesignated for the legal protectidmecomes greater

Further data about the patesipatent applications of a specific applicants may be drawn from a specific dashboard
(where the publication numbers of the patent documemtisned by a specific gicantmay beeasilyidentified Figure
8).

Figure8 Fisheriesadditional bibliographic dataspecifically referring to theplayer PARSONS CONTROLS

Nr. of patent families per sector

psn_sector Applicants’ name counts:

psn_name psn_sector

*kkkk

Despitefollowing the analysis of the patent datarelevant impact on the commercialization of innovative technical
solutionsespeciallyin territories such as the USA or Chifdg(ire5) may be usually arguedbasic research activities
monitored by analyzing other divulgationodalities,such aghe scientific publicationsthe books the reviews, ¢,7¢
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the conference proceeding gl the EU funded projectsappear ongoing worldwide, a relevant proportion being
concentrated in the Edountries asevident fromFigure9.

Figure9 Fisheries: NPL dataavidwide
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b) Aquaculture: Marine Finfish aquaculture (MFA) and Shellfish aquaculture (SA)

Aquacultureis the process of rearing aquatic plants and animals in water environments for commercial and domestic
dzaSad ¢KS C22R FyR ! ANAOdzZ GdzZNBE hNEBIFYAT FdA2y 6C! h0oX RSTA
fish, molluscs, crustaceans anldzl G A O LI I yiaé¢d ¢KS C!'h NBLERZ2NISR GKIFG I dzt
producing sector which accounts for 50 percent of the world's consumed fish [1]. AqQuaculbmeds the majordrivers

of the food industry worldwide. The rise of shéector is primarily driven by the following factors:

- The growing demand for seafood products both for human consumption andoamhcommodities;

- The increasing seafood trade between countries;

- The decline of natural fish stocks and decreasing catchewildf capture fisheries due to overfishing

environmental pollutions and habitat disturbance;

- The growing number of Blue economy initiatives focused on the improvement of aquaculture infrastructures.
However, major farmed species appreciated in western mtrKe.g., salmon, seabream, seabass) are carnivores and
need fish derived materiai.€., from wild catches) in the feed. This limits the potential growth of aquaculture and restrict
sustainable aquaculture to only a part of the farmed species, l.e.,h#mbivores such as mussel and clams [6].
Aquacultureis necessary for the cultivation of food that is rich in essemtigtients. Aquaculture ensures the recycling
of organic waste of human and livestock origin. From a macamomic point of view, aquaculture utilizes land and
aguatic resources, which benefit the whole society.

Aquaculture is practiced in bothland and marine and coastalenvironments and occurs at multiple scales, from small

scale to medium and larggcale production. Aquaculture is the preferred option for many rural coastal communities

whose traditional means of producing income has been through sellingvitsich has been adversely affected due to

over-exploitation. Smaltscale aquaculturehus improves the social and economic conditions of such communities and

thus helps the development of rural areas.

Smallscale producersre the largest source of aquaaute products; this production type segment is projected to reach

USD 38,502.2 million by 2023, at a Compound Annual Growth Rate (CAGR) of 7.2% during the forecast period. The
1071
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medium and largescale segments projected to grow at a CAGR of 6.9% from 2@d.8each a value of USD 4,037.2
million by 2023 [2].

Globally, theaquaculture marketis dominated by the Asian Pacific region, followed by South America and Europe. In
Europe the aquaculture market value is projected to reach USD 1,847.0 billion byw2238 CAGR of 6.5% from 2018

to 2013 B]. The major countries engaged in the production of aquaculture in the Mediterranean region are Turkey,
France, Spain, Italy, while among the rest of Europe segment there are Croatia and @feece [

Figurel0 Aquaculture Market in EU, by main competitors, in the period 202023 valued in United States Dollar (USD)

Year 2017 #2018 2023
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In Italy, aquaculture hasleveloped into an industry of national importance, especially for the farming of molluscs
(mussels,Mytilus galloprovincialisand Manila clamsRuditapes philippinaruin However, this sector is not fully
developed yet and most of the farmers still used traditional extensive aquacullire [

Considering the trade of aquaculture products, td including both imports and exports with third countries, totalled

EUR 33,37 billion in 2019, making the EU the second largest trader of these products in the world following China. Imports,
which accounted for around 80% of the total, amounted to EURI2Gillion to cover domestic consumptiof] |

The process of aquaculture can be done in three types of habitetgne water, fresh waterandbrackish water Based

on rearing facilities, the desired products can be reared in earthen ponds, concrete tanks, plastic tanks, wooden troughs
or vats and rearing cages. Based on production technology, the products can be caltdréte farming approach used

in an exensive culture system, a sefimtensive culture system or an intensive culture system. Based on the number of
species cultivated and the farming approach used, it can be considered the monoculture (culture of single species of fish),
the polyculture (culire of two or more species of fishes), the integrated muttphic aquaculture (IMTA) (culture of

fishes in systems similar to natural ecosystems), the mariculture (culture in seas) and aquaponics (a blend of aquaculture
and hydroponics).

Regarding the agpculture market, the preferred rearing system is tharine culturewhich employs either fish cages or

substrates for molluscs and seaweed such as stakes, ropes, and rafts. This type of farming is projected to rise significantly

at a growth rate of 7.5%uding the forecast period ranging from 2018 to 2023.

The mainfarmed animalspecies are finfish (seabream and seabass) and molluscs (oyster, mussels, Manila clams), and

crustaceangshrimps and crabsfrinfishesnclude tilapia, carp, trout, milkfish, baninnow, yellowtail, mullet, and catfish,

among others. Finfishes can be cultivated in marine and freshwater. Most of the fish farmed in the world (salmon, trout,

and sea bass) have different requirements in terms of environment and feed. Hence, waitEndreg equipment and

chemicals along with cleaning are the most commonly and extensively used components in aquaCuitstaceans

include shrimp, lobster, crab, krill, and barnacles. They are a rich source of vitamins, minerals, proteins, and Omega
1771
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fatty acids. The most sustainable farmed species are usually bivalves (mussles and clams) because they are

herbivorous/detritivores filter feeders.

Globally,finfish farming is the dominant market sector, and the same trend is observed in Europe whereig$ finf
production is projected to reach USD 1,103.6 million by 2023 at a CAGR of 6.9% frofir2iy8 in Europe, the molluscs
segment is forecasted to reach USD 411.5 million in 2023 with a projected CAGR of 6.0% fr{Zh 2018

Figurell Aquaculture Market, by Aquatic Animal Species, in the Period 2Q2@3 Valued in United States Dollar (USDY; e
Estimated; pg Projected *Others include sea bream, sea brass, and frogs
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Fram the perspective of the patent anadis, a dataset consistiraf 467 nonduplicated patent familiescorresponding

to 717 patent applicationshas been analyzebl ! LILJX A OF GA2y aQ FAf AyAocii 202031 Kby S Y
topic regarding this sector may be arguszhsidering the frequency of citations of specific keywords present in the patent
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As already observed andemtioned inli K $echinology forecast and importance of SDGs in Blue Bioecéribengralysis
has been focused on the most recently filed patent applicatidrechnicalinnovationsare risingin the aquaculture
industry, especiallyin the AsianPacificregion,followed by the United Statesof Americaand Europeasdemonstratedby
the highnumber of patentfilingsregisteredby the patent authoritieslocatedin thoseregions.The map Figurel3) does
not include the applications filed to the EPZ}) nor the PCT application36).

12/71
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Figurel3 Aquaculture:Map of national/supranational patentauthorities
Nr. of filing events partitioned according to the earliest filing year (EP and PCT not included): List of national Earliest filing
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As can be noticenh Figurel4, theincrease of the total number of patent applicatiosmems consistent in the most recent
years, however it is worth reminding th#ite analysis isn fact focusing on the most recent filing eventshetrend
concerning the normalization of the dai{&igurel14) shows thatthere is a quite consistent relevance for the topic
according to the pace of the PCT applicatifiisg proceduresthus indicating that despite a higher absolute value of
patent applications féd to CNIPAthere interest worldwide in the coming yearsght be consistent

Figure1l4 Aquaculture:Normalization of mtent applications
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Considering the French antie Spanish national authoritiedike inthe specific subsector regarding the fisheriesa
significant filing activity untfewyears aga@ouldbe observednd since then the number of French or Spanish apipica

do not seem relevant any longer. As il further assessed, the possibility exists that the coverage of these potential
markets is rather demanded to the nationalizatiem France or Spainof several patent applications initially filed to
supranational authoritiesnost likely filed tahe WIPO.

Asfarasthél SNNRA G2 NRAFf RAAGNAOdziA2Y 2 differérySrorh thal Gask @ the/fish&rgew L INS Y A &
applicants located in France or Spain might be retrievedn the former case, apart from onenterprise

(GENOCEANRw academic institutionCNRS, Université del BretagDecidentaleUniversité de Renneg are g
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active in the field, while in the latteraseone individual applicant can be selectethe rightmost pie diagrarof Figure
15provides valuable information regarding the protection strateggesyfirming that the French/Spanish applicants take
in due consideration the possibility of filing applicationgtte EPO or the WIPO.

Figurel5 Aquaculture:Legal protection stategy (specifically regarding French and Spanish applicants)

Partition of the assignees based on the number of patent families and the Partition of the assignees based on the respective country of
respective country of residence (Note: coverage may be not complete!): residence and the location of the authority to whom the

country of res. ®£5 @FR applications are addressed:

- CNRS [CENTRE MATIONAL DE LA RECHERCHE S.
CNRS (CENTRE NATIONAL ... RS 2132341 o
UNIVE.. T (3.23%) /T apzex
: recomann, marc [ERIN T Dy —
E‘ FELDMAVN"\i - __ ROQUETTE FRE...
E ROOU ETTE FRERES CNRS ‘(1"[\3;‘)%] ‘ \SLZ;‘tZQ(\T'
Tz 182)
UNIVERSITE DE BRETAGNE... e S
103 T3
UNIVERSITE DE RENNES 1
UNIVERSIT. _ CNRS (CEN
1E2.) 132.)
0 1 2 3 4 FELDMANMN.
13.23.)
Country of residence of List of the assignees: Application onRseNTREN.. . GENOCEAN
the assignees: CNRS (CENTRE NATIONAL DE authority: 1EsE B
N AU UNIVERSITE DE REMNES 1 _,’
o FELDMANN, MARC ;A 2 (545%) | UAIVERSITE DE BRETAGNE D
1(223%)
B g;ré%Ei?EFRERES EP CNRS (CENTRE NATIONAL DE LA RECHERCHE SCIE...
R FR 2 (6,45%)
» UNIVERSITE DE BRETAGNE O... us
KR UNIVERSITE DE RENNES 1 wo

us
appin_auth @\W0O @FR @US @AU @EF @CA

Further data about theyranted patents/patent applicationsowned/filed by specific applicants may be drawn from a
dedicateddashboard (the example &ENOCEAN shown inFigurel6, where the publication numbers of the patent
documernts owned bythat specific applicant may be easily identifjed

Figurel6 Aquaculture additional bibliographic data(specifically referring to the player GENOCBAN
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Despitefollowing the analysis of the patent datarelevantimpact on the commercialization of innovative technical
solutions especially in territories such as the USA or Cliiigauire13) may be usually argued, basic research activities,
monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the re¥féfiks,
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the conference proceedingna the EU funded projectsappear ongoing worldwide, a relevant proportion being
concentrated in the EU countrie€hina and Unitetates of Americas evident fromErrore.L'origine riferimento non
e stata trovata.

Figurel7 Aquaculture: NPL data worldwide
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c) Fish meal

In the last decades, one of the main challenges in aquaculture is the producfish ofeal Marine fish farming requires
feed to grow the animaland some of the species farmed are carnivores, thus they needéished proteins in the feed
25% of toal fish production worldwide is transformed into feed fish farms. This represents major issue for
aquaculture sustainabilitpecause wild fish stocks are overexploited &edause farmingarnivorous fish iscologically
inefficient. Since the trangfrmation of proteins in the feed into body protein always imply a loss, in fact, the feeding
farmed species with feeds containing wild caught fish derivates is ecologically unsustdihabddore, an important
sector regards théish feedindustry and thé innovationsincluding the increase of feed conversion ratio, the reduction
of fish protein in the feed and the substitution with alternative protein sourdéss implies looking for new formulations,
including alternative mixtures of fish feed or othgroducts aiming to reduce the content of fish derived proteins and
lipids in the feed and to increase the alternative sources (e.g., insects, vegetables, discards from the meat industry).

Usually, aquafeed encompasses one or more artificial and/or naeedstuffs in the form of pellets or extruded bits for
aquatic animals. Overall, thgobal aquafeed markeis expected worth USD 71 million by 2025, growing at CAGR of 7.2%
from 2020 to 2025. The most commatiernativeingredients used in the aquafeed industries are soybean, corn, fishmeal,

fish oil and additives [5]. However, in recent years novel alternative sources of fish meal are explored due to the gncreasin
demand of sustainable solutions for the growing indystf aquaculture products. The sustainability of aquaculture
depends significantly on the nature and quality of the feed used, for such reason new sources such as insect proteins are

increasingly gaining attention in the aquafeed industry.
1571
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Insect mealscould be a great replacement of traditional fishmeal, firstly insects are part of the natural diet of fishes,
particularly in the juvenile stage. Moreover, insects are a great source of protein, amino acids, minerals, and vitamins.
Furthermore, several insespecies have a broad trophic spectrum and scavenger habit and thus their growth can be
based on very simple and cheap substrates. Overall, the global market for insect meals in aquaculture in estimated at USD
44 million in 2019 and is projected to readisD 380 million in 2025 with a CAGR of 43% in the forecasted period [6].

Figure18 Environmental benefits of using insects for food and feed [5]
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From the perspective of the patent analysis, a dataset consistingaralysis oB09non-duplicated patent
familiescorresponding t®037patent applications has been analyzed. No limitation is assumed concerning the
I LILX A OF G A 2 y & GheTnkifn thpje Begaiidingtlistsbikonhtaybbe argued considering the frequency of citations
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As already observed andemtioned indTechnology forecast and importance of SDGs in Blue Bioecénhmanalysis

has been focused othe legal protection of technical innovation regarditige feeding of fishesThe patent authorities
located in the Asian Pacific region, especially in China, score the highest numbers of filing @igmts.the
Mediterranean region, the Spanish patent authority registered the highest number of filing events during the last two
decadesyet occasional filing events occurredsaveral countrieborderingthe Mediterranean SeéFigure20). Looking

at the number ofpatent applicationdiled to the EPO 138) and WIPO1(56), respectively the data suggests that several
inventors consider the possibility to protect their technical innovation in a multiplicity of territories by means of
harmonized filing procedures.

Figure20 Fish mealMap of national/supranational patent authorities
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As can be noticeth Figure20, the increase of the total number of patent applications seems consistdr@n analyzing

the most recent years. The figure concerning the normalization of the (Figure21) shows that there is a1771
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quite consistent relevance for the topic according to the pace ofgthtent applications filed to the French authority
(including the PCT applications filed to such national authorky)s indicating tht despite a higher absolute value of
patent applications filed tthe Asian patent authoritieghere nightbe a growing interest worldwide in the coming years.

Figure21 Fish mealNormalization of m@tent applications
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identified while few others may be retrieved in Greece and Italy, respectiviélg. rightmost pie diagram dfigure22
provides valuable information regarding the protection strategies, confirming that the French appliaadt$o minor
extent the Greek and Italian applicantake in due consideration the gsibility of filing applications either to the EPO or
to the WIPO.

Figure22 Fish mealLegal protection stategy
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Despitefollowing the analysis of the patent datarelevantimpact on the commercialization of innovative technical
solutions especially in territories such as the USA or China may be usually argued, basic research acti\éiiies,
monitored by analyzing other divulgation modalities, such as the scientific publicati@books, the reviews,
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the conference proceedings and the EU funded projects appear ongoing worldwide, a relevant proportion being
concentrated inChing as evident fronfigure23.

The contribution of USA and EU institutions is smatlet the respective proportiongppear substantially equivalent.

Figure23 Fish meal NPL data worldwde
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d) Seafoodorocessing and trade

Theprocessing of seafooddds value to the production of fisherman and small fish farmers, diversifying the sources of
income of coastal communities and reduces the seasonality mainly linked to the biological cyoipboibéd resources
(mainly wild but also farmedjsheries. The seafood processing sector includes:

- The preparation and preservation of fish, crustacean and molluscs: freezing;fréegmng, drying, smoking,

salting, immersing in brine, canning, presaehie modified atmosphere, etc.;
- The production of fish, crustacean and mollusc products: cooked fish, fish fillets, roes, caviar, caviar substitutes,
etc.;

- The production of processed fish dishes ready to cook or ready to eat;

- The production of fish meabf animal feed;

- The activities of vessels only engaged in the processing and preserving of fish.
Several factors are currently driving the growth of this sector, such as the need to prpeessgingand storage
perishable commodities, the growing of thequaculture industry, the rising demand for seafood products, the
globalization process and the increase of trading, mechanization, and-drlvetn operations [3]. Therefore, the seafood
processing sector is being rapidly transformed into a higlime irdustry.
As anticipatedSeafood productsare perishable commodities, and their transportation and storage must be regulated.
For this reason, the processing of seafood products industries relies on advanced technologies and materials that can face
the chdlenges of the delicate handling of those products. The introduction of robotics and-cftait automated
equipment have increased product efficiency and consistency ensuring the production of high volume and better quality
of the products. Moreover, mairfacturers are providing more efficient food packaging solutions using new materials such
as environmentally friendly paper boxes, polyethyléagephthalatelaminated containers, super lightweight plastic film
and sterilized cans to ensure a longer prodsicelflife. 19/71
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Theglobal processed seafood market expected to reach the total value of USD 267,231 million by 2023, at a CAGR of
5.2% in the period 20182023 [1].

Globally, Asia Pacific and Europe encompass a large part of the market Binengeis expected to reach the market

value of USD 36,075 million by 2023. In the EU the seafood processing sector contributes positively to the blue economy
adding around 45% of the Gross Value Added (GVA) and generating employment, particularly in the fdrgnfaf jo
women.

Analysing the market by product typish are the main processed food produced, followeddoystaceanand molluscs

[3]. Those products are processed using different manufacturing methods. Specifically, the frozen seafood segment is
dominating the market, followed by the dried seafood, smoked and canned segmentss[8e EU demand for fish
products greatly exceed$i¢ supply that fish catching and aguaculture sectors can deliver, the international trade for
processed fish products is increasing. Therefore, the processing industry is highly dependent on international
developments including prices, exchange rates, éragreements, tariffs, and geopolitical aspects.

In Italy, the fish processing industries included almost 800 companies and employed up to 6000 in 2015. A high
concentration of industries is observed in Lombardy region. Looking at the processed spew@esspresents around

54% of the total turnover of the processing industries. Italy is thus confirmed as one of the most important markets in the
world for the consumption of canned food [2].

Figure24 Processes Seafood Market Size, by type, in the period 2@D23 valued in United States Dollar (USBEQthers include
turtles and sea urchins.
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Thetrade of fish and aquaculture products plays an integral role in boosting fish consumption and aclkieylwigal

market for aquaculture products, by connecting various international suppliers and manufacturers. According to the FAO,
aquaculture trade exceeds about 40% of the total value of merchandise trade in Greenland, Iceland, or the Maldives in
2016. Glbally, the trade of fish and fish products accounts for over 9% of total agricultural exports, and 1% of the world

merchandise trade in value terms in the same year. The top exporter countries of fish and fish products in 2016 were
China (total value of U520.1 million, with a share of 14.1%), Norway, Vietham, Thailand and US. The main importers in
the same year were US (total value of USD 20.5 million, share of 15.1%), Japan, China, Spain and France.

According to the FAGseafoodis among the most heavily traded food commodities. Developing countries are well
established in the global seafood trade, with more than 54% of all fishery exports by value and more than 60% by quantity
(in live weight equivalent) being generated by thesaintries. Seafood demand from China, the single large@f71
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market for seafood, has grown substantially, and its influence on the global fish market has further led to trade
intensification. China's per capita fish consumption is expected to grow to 4{I0KRYS5 pounds) per year by 2022, at

an annual rate of 6% to 8% between 1990 and 2022. Particularly due to this growth in aquaculture production, fish
production in China has also kept pace with the growth in the country's consumption and income.

Aquacultire continues to increase its contribution to the world's seafood supply. This growth in the trade of seafood is
further expected to boost the entry of several processed seafood manufacturers, to tap into a growing demand for
aquaculture products among viaus developing countrief8].

Fran the perspective of the patent analysis, a dataset consistingamdlysis ob63non-duplicated patent
families corresponding tdl370patent applications has been analyzedNo limitation is assumed concerning the
applicaf 2 y 8 Q ¥ A f .Ahé mairitdpi¥ @JandihgHis sector may be argued considering the frequency of citations
2F aLISOATAO (1 Sesd2NRA LINBaBgiésAy (GKS LI GSyd GAGES&aQ | a
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As already observed andemtioned indTechnology forecast and importance of SDGs in Blse2 S O 2 i@ arialysis

has been focused otie legal protection of technical innovation regarditige preparation of seafoods mainly based on
fish discardsThepatent authorities located in thAsian Pacific region, especially in Chasawell as the USPTO score the
highest numbers of filing eventgigure26). In the Mediterranean regiorthe Spanish patent authority registered the
highest number of filing eventduringthe last two decades, followed by Portugal and Slovenia. Looking at the number
of patent applications registered by ER@6) and WIPQ(95), the data suggests thateveralinventors considerthe
possibilityto protect their technical innovationn a multiplicity of territories by means of harmonized filing procedures
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Figure26 Seafood processindgvap of national/supranational patent authorities
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As can be noticed ithe increase of the total number of patent applications seamsarkableafter yr. 1960 The figure
concerning thenormalization of the datdFigure27) shows that there is a quite consistetnsiderationfor the topicof
interest, at leastaccording tothe fraction of paent applications filed tocertain national patent authorities (the
normalized data regardingspeciallypatent authorities located in European countrjesich as Spain, France and)UK
Even if the absolute number of patent applications filed to the CNE&Ms prevailingthe normalizedvaluesindicate
that certain European countriedeserved attentionfor the exploitation of the inventions dealing with the seafood
processingAfter the yr. 2015 the continuation of thefiling eventsis essentially ascrilbeto the harmonized procedure
involving theEPO othe WIPO, respectively.

Figure27 Seafood processingNormalization of @tent applications
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rightmost pie diagram dfigure28 provides valuable information regarding the protection strategies, confirming that the
22/71
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French/Spanish applicants take in due consideration the possibility of filing applicatibasto the EPO oto the WIPO.

Figure28 Seafood processind egal protection stategy (specifically concerning the residents of Spain and France)

Partition of the assignees based on the number of patent families and the Partition of the assignees based on the respective country of
respective country of residence (Note: coverage may be not completel: residence and the location of the authority to whom the
Country of resid. #75 ®FR applications are addressed:
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the assignees. CNRS (CENTRE NATIONALDE.]  uthority: a1 oy \ )
cH CONSEJO SUPERIOR DE INVE... A . . . | b
N CA CONSEIO SUPERIOR DE INVESTIGACIONES CIEN... _| (278%)
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Despitefollowing the analysis of the patent datarelevantimpact on the commercialization of innovative technical
solutions especially in territories such as the USA or Cliilgaire26) may be usually argued, basic research activities,
monitored by analyzing other divulgation modalities, such as the scientific publications, the books, the reviews, the
conference proceedirgyand the EU funded projectsappear ongoing worldwide, a relevant proportion being
concentrated in the EU countries, as evident fr@ifigure29).
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Figure29 Seafood processingdNPL data worldvide
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1 The incremenbf the patent filing events is quite impressive when adialy the trends of the most recent years
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1 When focusing on overlapping timeframes referred italividual sub-sectors, it can be noticed that several
initiatives related to basic researdre concentrated within the EUvhereas the exploitation of the resudt
demanded to thdegal protection of the inventions seems quite uncertain in genenadl not easily predictable
in particularas far as the countries bordering the Mediterranean Sea are concerned

1 Upon analyzing thetsiation ofthe countries bordering the Editerranean Seat may be worth of consideration

GKS GNBYR 27

i K Swumbirsiilédytdithe [Ftehclh dnd Spanisi pater® authoritiesspectively,

however such trends magppeardiscontinuous Other European patent authorities, despit@sted in countries
not bordering the Mediterranean Sea (for example Switzerland, Germany or theetd&ye a quite consistent
number of patent applicationdikely becausavorldwide notorious plgers especially thoseelevant as far as the
food sector is concerned, are headquartered in the European countries mentioned above.

L.

3 FISHERY AND AQUACULTURIEE LEGAL INFORMATION ARGUABLE FROM THE

t!1 ¢9b¢{Q 5! ¢! {9¢{

a) Fishery: Pelagic anDemersal Largé&cale Fisheries (LSF) and Distant Water Fleet (DWF) and

Smaltscale Fisheries (SSF)

Although the number oftte patentownerscan be estimatean the order ofone hundreda selection of the top players
isdisplayedn Figure30. The top players may be ranked according to the respective amount of patent faowitiesl (as
shown in the leftmost bar diagram) or, alternativefelected uponcombining the patent applicationto the granted
patentsfor eachrankedapplicant (rightmost bar diagramJhe pie diagranncludes aggregatedata useful to estimate

the average grant rate which is slightly above.1/3
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Figure30 Fshery:

psn_name

Search

Ranking of the applicants based the patent application number and grant rate

Patent families’ nr. per assignee: Legal status of the patent applications:

granted ON @Y

PARSONS CONTROLS
THE NEW ZEALAND INST...
ICEBERG LUXEMBOURG TN
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SHANGHAI OCEAN UNIV... I s
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NICHIMO COMPANY [N 7
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STATE GRID FUJIAN ELEC... I 5 £ BYKS
ZHEJIANG OCEAN UNIVE. . [ 5 g DELL USA

CHINESE ACADEMY OF S... [l 4
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NINGBO JESSN OCEAN D... i 4
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SGCC(STATE GRID CORP... [EM
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PARSONS CONTROLS (T... [l 4 MARINE HYDROTEC CO... [liEll
FISHERIES RESEARCH AG... I 3
KAIKEN [l 3 0
NINGBO ZHENHAI JIEDE ... [l 3

REPUBLIC OF KOREA (RU... [l 3
SHISHI LICHENG AQUATI... [l 3

20
DOC_COUNT

Overall patents' grant rate:

0 10
Somma di FAM_COUNT

159 (34,79%)

granted
oy
oN

Granted:
- N
Y

Name of the applicant:

298 (65,21%)

Irrespectively from the ranking, there may béher playersworth of consideratiorsince the expected lifespan of the
respective patents is stifonsideraby long The possibility of analyzing in detail the patent documents of a specific
applicant has been already anticipated. A more synthiatication reflecting the expected lifespantbe granted patents
might be argued from the followingigure31.

Figure31Fishery:Residual validity of granted patents (data from EP Register)

psn_name

FOREVER OCEANS
CORPORATION

MINVIELLE, EUGENIO
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JAMES JANG
RICARDO JANG
RICARDO JANG
MINVIELLE, EUGENIO
MINVIELLE, EUGENIO
MINVIELLE, EUGENIO
MINVIELLE, EUGENIO

Patents partitioned per owner:
Publication_Nr | EXPIRY_days | fee_renewal_year
v MINVIELLE, EUGENIO I -

NICHIMO COMPANY [ =

EP3255981 5110 5 FISHERIES RESEARCH A... Il 4
DAIGYO SANGYO W 2
3 3 3 DAIICHI DENKI
FR3004569 431 3 HAMBIDUAN LE
EP2781650 4411 7 HU, FUXIANG
INO, TETSURO
ISHIKAWA SEISAKUSHO
EP2967018 4404 7 MES JANG
2 KAl
5 KAWASAKI PRECISION ...
‘ KEN HEIKOKU
KR101414139 211 5 g KONG, PIL JHAE
KR20140030628 4211 5 KUBOTA HIROSHI
LC TECH
KR101414139 4211 5 LEE, JONG HO
MARINE HYDROTEC C...
KR20140030628 211 5 LRSS TEEL T
US2013273222 4071 4 MITSUI ENGINEERING .
NICHIYU GIKEN KOGYO...
US2013275318 4071 4 O, IN HWAN
US2013275477 4071 4 OZEKI, YOSHIOKI I :
e — I ;¢ PUKYONG NATIONAL ... i

0 20 40

The degree of innovation bthe technology claimed in the patent documents listed in the table may be evaluated
considering theesidual validity (i.e. the number of days left before the patent expiaeslyor the information regarding

the number of annual feeg\lthough it wadound that PARSONSIBITROLS is the enterprise scoring the highestber

of granted patents, a deeper analysis of this applicant performed upon consulting Espeaiémes to argue that the
technologies/productsmay be not much W dsb-R | {i & @rguable fromFigure 32 revealingthat the most recent

1EPO Espacenet: patent database with over 120 million documents
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applications have been filed prior to yr. 19&incethe name ofeachapplicantincluded in the dataseis known this
assessment can be easigproducedto evaluate other applicants

Figure32 Fishery:Trend of the patent applications of PARSONS CONTROLS

Earliest priority date ~

From | 1973-01-01 ‘ To ‘ 1983-12-31

ANEANSY

04 T T 0
1973 1975 1977 1979 1981 1983

An additional tool useful for monitoring the commitment afspecific assignee/applicant is based on the assessment of
the socalled triadic familiesSuch proxys an indicator of the commitment of each playeward ensuring the protection

of the inventbn in countries acknowledged as relevant markets by QEK&ED because the technical content is relevant.
Even if the results may be affected by soMed 2 v (i | Ydath faipdsyidi® due to thelownloading procedure
permitted byOrbit Intelligence), thredriadic familiesemerge, namely:

Publication number Applicant/Assignee Patent title
EP1592296A1 BYKS AS [NO] SUBMERSIBLE NETPEN
EP1220605A1 JENSSEN INGE HENNING [NQ] EQUIPMENT FOR STORAGE
TRANSPORT OF LIVING FISH
EP2967018A1 THE NEW ZEALAND INSTITUTE APPARATUS AND METHOD F
PLANT AND FOOD RESEAI HARVESTING AQUATIC ANIMALS
LIMITED

Legal implications may also depend on tlimension of the patent families, which is another indicator of the commitment
of a specific assignee/applicant toward ensuring the exclusivity ofrttedlectualProperty RightsIPR3$in a multiplicity

of countries Thediagram displayed ifigure33takes in consideration the applicants aggregabetause o common
location of therespectivepremises (the country of residence)lthoughsome relevantinformation may be missing
especidly as far assome easterrncountries are consideredjuite often the patent familiescorresponding to patent
applications filed to the CNIPA consist of one member only (cases of utility nawdelstincluded in the analysjsbeing
equivalent patent apptiations seldom filed to foreigner patent authoritiedn the othethand, the patent families of the
applicants located in Western countriesclude several members corresponding to applications filed to a multiplicity of
patent authorities and thisption is particularly evidenas far as the US applicants are concerned.
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Figure33 Fishery:Ranking of the country of residence of the players based on plagent family dimension

Partition of the patent families based on the family dimension:

c
I}

37 17 6

[a)
=z

o

country of resid
= m o=
o wv ==

R

c
=

20 40
FAM_count

DIM s1 @283 0408508507 053011 012014

60

5 5

Earliest filing year:

2011

Country of
residence of the
assignee:
N
DE
ES
P
KR
UK
us

Patent family
dimension

80

P - R T N

N~

b) Aquaculture: Marine Finfislaquaculture (MFA) and Shellfish aquaculture (SA)

Likein the case of thereceding topic (fisheries) also in this cdélse number of he patent owners can be estimated on
the order offew hundreds, a selection of the top playelzingdisplayed irFigure34.

Figure34 Aquaculture Ranking of the applicants basexh the patent application number and grant rate

Patent families' nr. per assignee:

SOUTH CHINA SEA FISHE... I 13
YELLOW SEA FISHERIES R... [N 10
SUNAO NET COMPANY NN 7
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]

Legal status of the patent applications:

granted ®N @Y
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KIVERDI
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MARUHA NICHIRO CORP...
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PHILIPS ELECTRONICS
CSIRO (COMMONWEALT... [l

0 50
DOC_COUNT

psn_name

Overall patents' grant rate:

184 (27,42%)

granted
oN
ey

487 (72,58%)

Being the average grant rate slighlityver than 1/3, asynthetic indication reflecting the expected lifespan of the granted
patents might be argued from the followirfgigure35. As can beargued from the residual validity, the French player
GENOCEANas recently filedseveralpatent applications alteferring to breeding devices to be used aguaculture
applicationgFR3054952FR3054953;R305495¥followed by the decision to grarthe patentin two of the three cases.
Another recently filed patent applicationEP3285570A1FLOATING AND SUBMERSIBLE GODOSHBINED FISH
REARING TANK, AND MEBDHOF REARING FI&Hpwed by the decision to grant the patent conceraxlosed
contained floating, and submersible system for farming and storage of finfish andaxhbaticspecies
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Figure35 Aguaculture:Residualvalidity of granted patents (data from EP Register)

psn_name Publication_Nr EXPIRY_days |fee_renewal_year §

Patents partitioned per owner:

GENOCEAN FR3054952 6221 3 MURTECH _
GENOCEAN FR3054953 6221 3
GENOCEAN FR3054954 6221 3
HAUGE AQUA EP3285570 5414 4 XYLECO - :
CNRS (CENTRE NATIONAL ~ FR3005963 4604 6
DE LA RECHERCHE CNRS (CENTRE NATION... - 1
SCIENTIFIQUE) z
UNIVERSITE DE BRETAGNE  FR3005963 4604 6 E‘ CSIRO (COMMONWEA... - 1
OCCIDENTALE 2
UNIVERSITE DE RENNES 1 FR3005963 4604 6 HAUGE AQUA - 1
MURTECH US2014008306 4281 4 OCEAN NUTRITION CA.. - )
MURTECH US2014158624 4281 4
MURTECH Us8778176 4281 4 UNIVERSITE DE BRETAG... - 1
MURTECH US8784653 4281 4
XYLECO EP2276795 2754 11 UNIVERSITE DE RENNE... - '
XYLECO EP2963060 2754 1
O ICARALAARNAIC AL TL rnAncZccco 10en 1A v 0 2 4
Someresults of the assessment of the triadic families are shown in
Figure36.
Figure36 Aquaculture:the Triadic families
PUB psn_name person_ctry

_code

EP3017069 CNRS (CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE) FR

EP2447356 DSM NUTRITIONAL PRODUCTS CH
EP2468847 DSM NUTRITIONAL PRODUCTS CH
EP3238543 DSM NUTRITIONAL PRODUCTS CH
EP3467096 DSM NUTRITIONAL PRODUCTS CH
EP3285570 HAUGE AQUA NO
EP1899453 OCEAN NUTRITION CANADA CA
EP3160661 PHILIPS ELECTRONICS NL
EP3017069 UNIVERSITE DE BRETAGNE OCCIDENTALE FR
EP3017069 UNIVERSITE DE RENNES 1 FR
EP3370745 WISCONSIN ALUMNI RESEARCH FOUNDATION us

Documents worth of consideration may include tB&IRS patent (EP30170@&®imng that the use of probiotics from
healthy wild animals is part of a natural kootection strategy for aguaculture speciddnmet needs involve also the
culture ofeukaryotic microorganisma&imed atincreasing the production of fatty acids such as A4 antioxidants
beneficial for tre human health(pls. refer to DSM NUTRITIONAL PRODUTH®& aim is that of integratingr even,
replacingthe traditional marine resources mostlyepending on the fish proliferatiorA similar goahas been already
highlightedas in the case of the invéinon claimed by XYLECO Inc. (EP2276795A2).

On the other handthe need may be that ofleveloping technologies farontrollingand limiting the growth of marine
organisms with the aim of preventing the biofouling 38680661 PHILIPS)he establishment of ekusive rights based on
such products/technologies should be expected in the coming years.

Legal implications may also depend on the dimension of the patent families, which is another indicatararhth#gment
of a specific assignee/applicatdward ensuring the exclusivity of the IPRs in a multiplicity of countAssfar as the

specific topic (aquaculture) is concerneazhce again the trend observed in the case of the fislengplicated 28171
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by the applicants with premises located in the Easteountries in particular the presence of patent familiessentially
implying exclusive rights confined within the national boundarid@he legal protectiorof the US applicantappears
relyingon totally differentperspectivesas evident fronfigure37.

Figure37 Aquaculture Ranking of the country of residence of the players based on the patent family dimension
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c) Fish meal

Like in the case of thgreceding topis (fisheriesand aquaculture, respectivelalso in this casthe number of he patent
owners can be estimated on the order of few hundreds, a selection of the top players being displ&igaé38.

Figure38 Fish mealRanking of the applicants basesh the patent application number and grant rate

Patent families' nr. per assignee: Legal status of the patent applications:

granted ®N @Y
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HANKYU KYOEI BUSSAN [N 5
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granted
Ricerca titolare per Stato concessione: oN
denominazione: N 3%
Search 2 | =4 Y

1014
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Considering theverallLJl G Sy (i & Q, it BaNbeg/noticedthahy G(KS OFasS 2F GKS aFAakK YS|
addzo aS1jdzSy G & a S e eciBion tdNjBat $ha pakeyt Bancerns almost half of the patent documents
analyzed As can be argued from the residual validiygure39), a coupleFrench playes (YNSEC&and FERMENTADNG
haverecently filed several patent applications referringstadbstances helpful to reinfoedhe fish skeletonor to vitamins

to be used in aquaculture applicationSR3087092FR304238)or to the use of microalgae fanimal feed
production(FR3038918 eachfollowed by the decision to grant the patent.
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Figure39 Fish mealResidual validity ofyranted patents (data from EP Register)

psn_name Publication_Nr | fee_renewal_year |EXPIRY_days @
hd

Patents partitioned per owner:
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The results of the assessment of the triadic families are showigimre40.

Figure40 Fish mealsome of the Triadic families

psn_name person_ctry_code  PUB Conteggio di Famiglie [i§

ADVANCED BIONUTRITION CORPORATION us EP2117354 1
ADVANCED BIONUTRITION CORPORATION us EP3383999 1
ADVANCED PROTEIN TECHNOLOGIES us EP0848911 1
ADVANCED PROTEIN TECHNOLOGIES us EP1019433 1
APOTHEKERNES LABORATORIUM NO EP0412125 1
BIOMEDICAL RESEARCH GROUP P EP1676908 1
BIOMEDICAL RESEARCH GROUP P EP2444480 1
CJ CHEILJEDANG CORPORATION KR EP3101136 1
DEINOVE FR EP2793607 1
DIVERSA CORPORATION us EP1180152 1
DSM IP ASSETS (DUTCH STATE MINES IP ASSETS) NL EP1474388 1
DSM IP ASSETS (DUTCH STATE MINES IP ASSETS) NL EP3229604 1
DUPONT us EP1320579 1
DUPONT us EP1807525 1
DUPONT us EP1807526 1
DUPONT us EP1807527 1
DUPONT us EP1809756 1

mRAR T e FRAAFaAAA

There may be several patent documents worth of consideraitiothe list above For examplepatents owned by the
ADVANCED BIONUTRITION C@&#h as thdeP2117350claim the productio of foodencompasig any consumable
matter of either plant or animal origin or of synthetic sources that contain a body of nutrients such as a carbohydrate,
protein, fat vitamin, mineral, etcThe product is intended for the consumption by humans or by aniriratee lattercase
includingfish (for example salmgrand crustaceans (for example shrimpghmet needsnayconcernnot only the feeding

but alsothe oral administration of medicaments, such as in the case oE#@412125 patent owned by the Norwegian
company APOTHEREES LABORATORIdbiv ALPHARMA IncWhen considering thpatenttriadic familiesegarding

the fish feeding productsanother representative European companyNisTRECOn Nutreco patenEP1981352t is
mentioned that he aquaculture industry and espally the fish feed industry have predicted for several years that there
will be a shortage of both fish meal and fish oil in the futirkerefore, otheranimal protein sources are also used for
dry fish feed. Thust is knownthe use ofblood meal, bone meal, feather meal and other types of meal produced from
other slaughterhouse waste, for example chicken mea@hese are typically cheaper than fish meal and fislidoilvever,

in some geographic regions, such as Europe, there has bgamlaibition against using such raw materials irB0/71
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the production of feeds for foogproducing animals and fisHt is also known to use vegetable protein such as wheat
gluten, maize (corn) gluten, soya protein, lupin meal, pea meal, bean meal, rape meldwsunmfieal and rice flour.
Considering théssues mentioned abovéhe production offish feed which leads to good (high) S&&hd good (low)
biological and/or economic FCRs considered as a priority

Legal implications may also depend on the dimensitthe patent families, which is another indicator of the commitment

of a specific assignee/applicant toward ensuring the exclusivity of the IPRs in a multiplicity of countries. As far as the
specific topic fish mea) is concerned, once again the trealteadyobserved in the case of the fisheaypd aquaculture
sectorsis replicated by the applicants with premises located in the Eastern countries, in particular the presence of patent
families essentially implying exclusive rights confined within the national boundaries. The legal protection ofthe US
several Europeaapplicants appears relying on totally different perspectives, as evident figore4 1.

Figure41Fish mealRanking of the countnpf residence of the players based on the patent family dimension

Partition of the patent families based on the family dimension:
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Like in the case of the preceding top({isheriesand aquaculturg also in thisdatasetthe number of the patent owners
can be estimated on the order of few hundreds, a selection of the top players being displdsigdried2.

2SGR = Specific Growth Rate
3 FCR =Feed Conversion Ratio
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Figure42 Seafood processingranking of the applicants basexh the patent application number and grant rate
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Being the average grant rate slightly higher than 1/3, a synthetic indication reflecting the expected lifespan of the granted
patents might be argued from the followirkigure43. Differently from the equivalent indicator regarding the fishery and

the aquaculture, in the case of theutrients extracted adish derivatives the number ofranted patents(552) is
signifiantly higher Thereforgthe evaluation of the expected lifespan implies the assessmemtanfy resultsThere may

be opposite situations regarding the residual patent validity, as shovaigure43 and inFigure44, respectively. In one

case there may bmnovative technologies or products legally protected.

Figure43 Seafood processiondResidual validity of granted patents (datfrom EP Register)

psn_name Publication_Nr EXPIRY_days |fee_renewal_year i
b4

UNIVERSITY OF LATVIA  EP3098302 5292 6
WANG, YOUNG SONG  KR101575549 5140 5
HWANG, JAE HO KR101341721 4630 7
EMPIRE TECHNOLOGY ~ EP3013367 4596 6
DEVELOPMENT

HWANG, JAE HO KR101341704 4539 7
KIM, KI CHUL KR101562294 4538 5
KIM, KI CHUL KR20140130585 4538 5
KIM, YOUNG YUK KR101562294 4538 5
KIM, YOUNG YUK KR20140130585 4538 5
GUETARI, SAMI EP2950667 4446 7
HILL'S PET NUTRITION  EP2931061 4400 g
MILAE RESOURCES ML KR101492466 4393 6
COMPANY

MILAE RESOURCES ML, KR20140074082 4393 6
COMPANY

There are many cases where the technologies/products claimed may be obsolete, as indcabddfJA NE Rl &8 8¢ RS

psn_name

Patents partitioned per owner:

INTERCONTINENTAL G... I

W. NEUDORFF GMEH . -
MORIN, PAUL G. .
REEVE, MICHELE L. [ -
TOMEY, JENNIFER L. I
WILKE, DANIEL B. I -

CHEVRON CORPORATI... I 1
GYEONGSANG NATION... I
IKARI SHODOKU |
NEBRASKA UNIVERSITY... I 1
STEEN RESEARCH N -
3M INNOVATIVE PROP... N -
AIST (NATIONAL INSTIT... I -
COSMO OIL COMPANY N -
DUPONT N -
INPEX CORPORATION [N :
JAPAN PETROLEUM EX... N :
ADVANCED HYDROLYZ... [ -
ARTIC NUTRITION [ >
BAKER HUGHES 1l >
BAUGH, JOHN, L. . :
BECKLEY, MICHAEL N :
BERGER, ALVIN [N
BYUN, KI WON [

0

10

means of negative numberseferring toseverallPR titlesalready expired sinceelativelylong time(Figure44).
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Figure44 Seafood processindgResidual validity of granted patentexpressed by means of negative numbers (referring to patents
already expired)

psn_name Publication_Nr EXPIRY_days | fee_renewal_year
-~

MEINKE; WILMON W. US4361586 -7320 12
AGRICULTURE US4921696 -6822 12
THE UNITED STATES OF  US4921696 -6822 12
AMERICA AS

REPRESENTED BY THE

SECRETARY OF

THE UNITED STATES OF  US5177107 -6822 12
AMERICA AS

REPRESENTED BY THE

SECRETARY OF

HER MAJESTY THE UsS4563832 -6495 8
QUEEN IN RIGHT OF

CANADA, AS

REPRESENTED BY THE

PROVINCE

ADVANCED US5053234 -6055 12
HYDROLYZING SYSTEMS

ADVANCED US5113755 -6055 8
HYDROLYZING SYSTEMS

Having alreadylerted about the possibility o6ome HoisyAnformation that can be filtered out directly from the MS
Power Bl dashboardheresults of the assessment of theadic families are shown iRigure45.

Figure45 Seafood processingome of the Triadic families

psn_name person_ctry_code PUB

-

3M INNOVATIVE PROPERTIES COMPANY us EP1648225
(MINNESOTA MINING AND MANUFACTURING
INNOVATIVE PROPERTIES COMPANY)

ADVANCED HYDROLYZING SYSTEMS us EP0535135
APPLIED FOOD BIOTECHNOLOGY us EP2983507
DUPONT us EP0282170
GAS TECHNOLOGY INSTITUTE us EP2699642
GAS TECHNOLOGY INSTITUTE us EP3190165
INNOSPEC GB EP2389065
LIGNOTECH USA us EP2124618
MORINDA us EP1505996
NEBRASKA UNIVERSITY - LINCOLN us EP0283969
NESTEC CH EP2156744
NESTEC CH EP2312954
NESTLE CH EP1329163
NESTIF CH FP1469748

Documents worth of consideration may include tlEP053513A1, claiming about the possibility gbroducing a

particulate proteinaceous product and methods for producing the same from waste raw animal aarteell as the

EP028217A2, concerning autrient for feeding shrimpsthe nutrient being based ofish meal, powdered fish, crab or
other crustaeans. Likewise, theproduction of feeding for animalss claimed in theEP02839682 Several patent

documents describe and claim procedures for extrackimgr-chain fatty acidérom fish byproducts(e.g. EP2156744A1
EP2312954fpr food stuff,nutritional supplement, cosmetic or pharmaceutical composition.

Legal implications may also depend on the dimension of the patent families, which is another indicatararhthément
of a specific assignee/applicatmward ensuring the exclusivity of tHERs in a multiplicity of countries.
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Figure46 Seafood processindgRanking of the country of residence of the players based on the patent family dimension

Partition of the patent families based on the family dimension: Earliest filing year:
1998

1999

=)

KR 74 4 52 2000
2001
us 30 11 7 6 15 2 I 2002
2003
o [ 2004
@
=
£
5 Country of Patent family
FR . I residence of the dimension.:
assignee: 1
UK I. CH 2
CN 3
i I DE 4
ES ES 5
I FR 6
0 20 40 60 80 " !
FAM_count R g
DIM @1 @2 @3 04058507 023053010011 12 813 @14 @815 816 15 821 827 1

As can be noticed iRigure46, differently from the case ofimplementations specifically dealing with tfishery andthe
aquaculturesectors, as far as the seafood processing is concetreré is an almost equally releranumber of patent

families corresponding to US residents and to Korean applicants, respecTitielynain difference concerns the strategy

on whichthe legal protectiorrelieshecauseasoften noticeablein the case of applicantsf Eastern countrieshe attitude
toward legal protection outside the nation&outh Korearboundariesremainsscarce. To the contranfor the US
applicants itmay beconsideredcrucialprotecting the inventionitherin the USAor abroad. A similatrend is reflected
by the attitude ofseveral European applicants, althoutile number of patent familieewned by the European playeis
usually modest.

3 KEYPOINTS

1 Despite the number of applicantgppearscomparable in eacBubsectorof the Fishery & Aquaculturéeld, the
dimension of theLJI (i Sdtés@s@oncerning thdish meal products and theeafood processingre significantly
larger thanthe dimension of each ahe other two datases (fishery andaquaculture respectively).It can ke
argued that for the time beinghe legal protection of innovative elements concernibgth the fish meal
administration andhe seafood processing consideredtrategically relevant fopotentially increasing efficiency

of transformation, reduction ofcosts, reduction of ecological costs and thus increasing sustainability fo fish

farming
1 For eactsubsectoranalyzedt can be noticed that the number of patent applications filed to the CNIPRAyeer
than the number of patent applications filed to any other authority, eithational or supranationaNonetheless,

the attitude toward extending the legal protection tside the national boundaries is usually scarce in the case of

applicants headquartered or resident in Eastern countrlestead, thelegal protection strategy adopted by
players located in Western countries is aimed at establishindg®Rs exclusivity & multiplicity of countriesthus
implying a consistent economic effofor maintaining the exclusive rights alive a quite large marketAs
consequencéhe commitment otthe playersappearssignificant, thus suggesting thite know-how implemented
in the Westerncountriesmight positively affect the competitiveness of such region

1 In general when the number of patent families owned bgpplicants located in countriebordering the
Mediterranean Sea (mainly northern shoresjs evaluated, the commitment of such players toward tbgal
protection appeasscarce. However, at least in the caséha fish meal andeafood processingub-sectorsthere
may be European corporade(headquartered ithe Northern Europe in severahse3 that base their 34/71
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profit on the transformation ofhe fish byproductsinto edible matter, while on the other hand; the elaboration
of the fish byproductsfor farmingapplications for examplewith the purposeof preventing or limiting the pest
proliferation, maydeserve attention as well.

1 As far as the fish feeding products are concerned, in Euamgktherefore also in the countries bordering the
Mediterranean Seawarenes®f the prohibition* of the use of blood meal, bone meal, feather meahd other
types of meal produced from other slaughterhouse waste, for example chicken meal in the production of feeds
for food-producing animals and fistseems an importanincentive for conceivingfish mealsbased on the
availabilityof alternativesources, usually vegetable based produckhis might also answer to a request of market
for more sustainable products also from aquaculture and thus the pressure for producing feeds less dependent on
fish-products and potentially more ecologicallffieient.

4 FISHERY AND AQUACULTURETECHNICAL INFORMATION
a) Fishery: Pelagic and Demersal Lamale Fisheries (LSF) and Distant Water Fleet (DWF) and
Smallscale Fisheries (SSF)

The simplest schemallowing to visualize the distribution of the technical feldmong thepatent familiesis shown in
Figure47.

Figure47 Fisheies: Map of the technology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPQ):
Other special machines Civil engineering Computer technology | Control B Analysis of biological materials
Audio-visual technology
Basic communication processes
Chemical engineering
[® Civil engineering
B Computer technolagy
H Control
Digital communication
M Electrical machinery, apparatus, en...
Engines, pumps, turbines
0 M Food chemistry

54 Al -
- ® Furniture, games
- |Food chemistry Hand... M Handling
B 1T methods for management
Materials, metallurgy
27 & Measurement
B Mechanical elements
Measurement 5
11 Medical technology
26

Optics
Elect... QOther consumer goods

M Other special machines
Transport Telecommunications
M Textile and paper machines

7
Textile ... |Th... M Thermal processes and apparatus
5 3 ¥ Transport

The clustering of the patent documents according to pattermsfined by one or mordechnical fields does not produce a

meaningfulinformationd SO dzZaS G KS RSTAYAGA2Yy SyO2YLIl aaiy3d bi§uited 2 i KSNI &L
generical in other words it is not possible to identify technologies specifically dealing with the séetor.However, the clustering

of the same documents may be based on the classification codes, either IPC off@®@llowing figuresKigure48and

Figure49, respectivelypre dealing with patterns dPC/CPClassificatiorcodes:

4EP1981352A1
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Figure48 Fisheries: clusteringfathe patent families based on the identification of patterns of IPC classification codes

IPC classification codes:

Eo4
BUILDING

E04H

BUILDINGS OR LIKE STRUCTURES FOR PARTICULAR
PURPOSES; SWIMMING OR SPLASH BATHS OR
POOLS; MASTS; FENCING; TENTS OR CANOPIES, IN
GENERAL (foundations E02D)

E04H/17

Fencing, e.g. fences, enclosures, corrals (features
peculiar to electrified fences A01K3/00, HO5C:
means for allowing passage through fences,

A01 barriers, or the like E06B11/00)

AGRICULTURE; FORESTRY; ANIMAL no IPC classification codes:
HUSBANDRY: HUNTING; TRAPPING; FISHING

IPC classitication codes:

IPC classification codes:

01K
ANIMAL HUSBANDRY; CARE OF BIRDS, FISHES, gr": v':’“ 7:“ = _
INSECTS; FISHING; REARING OR BREEDING 908
ANIMALS, NOT OTHERWISE PROVIDED FOR: NEW A

BREEDS OF ANIMALS 5008

A0TK/69
Stationary catching devices

Excluding the documents not identifiable by means of IPC classification tbheesajority may be included in patterns
characterized by just one IPC code, namely:
AO01K/69 referring toStationary catching devices

AO01K/73 referring toDrawn nets
E04HL17, referring toFencing, e.g. fences, enclosures, corrals

Likewise, if excludinghe documents not identifiable by means of the CPC classificatieaningful CPC classification
codes include:

AO01K7300, referring toDrawn nets

AO01K7300, referring toAccessories for nets; Details of nets, e.g. structure

Figure49 Fisheries: clusteringfathe patent families based on the identification of patterns of CPC classification codes

.-.“ P
L -
" =
LT
CPC classification codes: -

ADTKT3/00
Drawn nets
A0TK75/00 CPC classification codes: CPC classification codes:
P - Accessories for nets; Details of nets, e.g.
CPC classification codes: structure g Go1 MONE OF THE MOST
MEASURING; TESTING FREQUENTLY ASSIGNED CPC
CODES

A01

AGRICULTURE; FORESTRY; ANIMAL

HUSBANDRY; HUNTING; TRAPPING; FISHING

A0TK

ANIMAL HUSBANDRY; CARE OF BIRDS, FISHES,

INSECTS: FISHING: REARING OR BREEDING ANIMALS, NOT
OTHERWISE PROVIDED FOR: NEW BREEDS OF ANIMALS

ADTK73/00
Drawn nets

..m

CPC classification codes:

AO0TK75/00
Accessories for nets; Details of nets, e.g.
structure

GOIN

INVESTIGATING OR ANALYSING
MATERIALS BY DETERMINING THEIR
CHEMICAL OR PHYSICAL
PROPERTIES (measuring or testing
processes other than immunoassay,
involving enzymes or
microorganisms C12M, C12Q)

GO1N33/00

Investigating or analysing materials by
specific methods not covered by
groups GOTN1/00 - GOTN21/00
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The ceoccurrence oftwo IPC or CPClassification codes identifying single pateamilies may be not meaningful
considering that the dataset include&357 non duplicated patent familiewhereas as shown irFigure504,®he co
occurrence of two classification codes involves at nidspatent families (IPC) and 13 patent families (CPC) respectively
Codes such as G09BI®=éching not covered by other mairogps of this subcla3sGO6F17igital computing or data
processing equipment or methods, specially adapted for specific fungtié&®3P10%haping or working of foodstuffs
characterised by the produgtaind Y0280/10 (Information and communication technologies [ICT] supporting adaptation
to climate change, e.g. for weather forecasting or climate simulatappear scarcelyepresentative of the fishery
subsector.

Figure50 Fisheries: Caccurrerce d IPC classification codes (leftmost table) and CPC classification codes (rightmost table)

NumberOfFamilies ipc_class_symbol_1 |ipc_class_symbol_2 [l NumberOfFamilies cpc_class_symbol_1 cpc_class_symbol_28
- -

14 GO9B 19/00 GO6F 17/00 13 GO9B 19/0092 A23P 10/00
13 GO9B 19/00 GO6F 17/30 11 Y02A 90/10 G16H 20/60
12 GO9B 19/00 GOTN 33/02 10 GO9B 19/0092 GOTN 33/02
9 GOTN 33/02 A23L 3/00 10 G16H 20/60 GO9B 19/0092
9 GO6F 17/30 GO6F 17/00 9 GO1TN 33/02 A23P 10/00

A meaningful piece of information about the technical concegtaracterizing single pate@ttamilies may be argued
from the followingFigure51.

Figure51 FisheriesList of echnical concepts ssociated to each patent family of the dataset and ranking

docdb_family_id appln_title R Count of patent families per technical concept

4802776 SAFETY ENCLOSED FENCE nutrmonaL suestance [NNNEGG
5865010 A box for fish psanc [
8099897 Fishing equipment seve NeT [

8117644 A FLOAT, ESPECIALLY FOR FISH-TRAWLING NETS, AND A METHOD OF v rsq

ot

Tech_concel

s verwor

8721285 Improvements in and relating to deep-sea trawlers conomonne [N

9188907 Measuring length of deep sea trawl line - using counter driven from trav . 5 - @
wheel - -

nr. of patent families

9705664 DEEP-SEA TRAWLING CHAIN CONNECTOR
9728588 DEEP-SEA TRAWLING CHAIN CONNECTOR

10183412 WHIP AFRIALS R

docdb_family_id Tech_concept#1 Tech_concept#2  Tech_concept #3 Tech_concept #4  Tech_concept #5  Tech_concept #6 Tech_concept #7  Tech_concept #8 Tech_concept #9
1557355 BOAT HULL FISHING JOB WORKING FISHING SERVE LIGHTENING SHELL WORK LOCAL CHA FISH
CHAMBER CONSTRUCTION SEPARATION
4892776 ENCLOSED CNU SEINE NET SUPPORT ROD CIRCULAR HOLE ~ UPPER BAR FENCE LOW CURVED CHAOPSTIC
SAFETY
5855010 FISH BOX IMPREGNATED STORAGE FISH MNON INWARDLY CONTENT RELIABLE WATER INGRESS
CORRUGATED TRANSPORTATION RETURNABLE DIRECTED FLAP DETERIORATION PROTECTION
CARDEBOARD CONTAINER
8099897 SORTING CATCH BAG NET FISHING TACKLE PANEL SORTING NET KIND FISHING TOWING TRAWL CATCH BAG
FORM TRAWL DIRECTION RUMN
8117644 FLOAT FISH TRAWLING ELASTICITY KIND FLOAT HALF TUBE STRESS HOLLOW BODY SLEEVE SLEEVE EDGE
MNET MODULUS CONCENTRATION ~ WALL PROTRUSION

8721285 TRAWLING
TRAWLER
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b) Aquaculture: Marine Finfislaquaculture (MFA) and Shellfish aquaculture (SA)

As far as the WIPO technology fields are concerasdn the case of the subsector dealing with fisheryst patent
families are associated to the technology figld YSR ah G KSNJ aLISOALt YI OKA(Figh&s2). 6 KA OK

Figure52 Aquaculture Map do the technology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPO):
Other special machines Food chemistry Environm... Analysis of biclogical materials
Audio-visual technology
B Basic materials chemistry
M Biotechnology
B Chemical engineering
Civil engineering
Computer technology
Control
Digital communication
Electrical machinery, apparatus, en.
Engines, pumps, turbines
B environmental technology
B Food chemistry
Furniture, games
Handling
IT methods for management
Machine tools
Macromolecular chemistry, polym..
B Measurement
Mechanical elements
Medical technology
24 QOrganic fine chemistry

Basic materials chem... Transport [VINENTM B Other special machines
B Pharmaceuticals
Surface technology, coating
22 16 10 i

The clustering of the patent families based on the IPC classification codes is more inforifiatise data are shown in
Figureb3andin Figure54, respectively.

Figure53 Aquaculture:clustering d the patent families based on the identification of patterns of IPC classification codes

AN 7635

WA
A Ty 5 "Z;;':Al'-?
sk, S
Culture of aquatic animals (receptacles for live fish,
e.g. aquaria, AQ1K63/00)

o
FOODS OR FOODSTUFFS; THEIR TREATMENT, NOT

%
%‘.ﬁ
2

COVERED BY OTHER CLASSES

IPC classification codes: IPC classification codes: -

an FODDER

AGRICULTURE; FORESTRY; ANIMAL A01K61/00

HUSBANDRY; HUNTING; TRAPPING; FISHING Culture of aquatic animals (receptacles for live fish, e.g. A23K10/00

P aquaria, AQ1K63/00) Animal feeding-stuffs

ANIMAL HUSBANDRY; CARE OF BIRDS, FISHES, A01K63/00 A23K20/00

INSECTS; FISHING; REARING OR BREEDING ANIMALS, NOT ~ Receptacles for live fish, e.g. aquaria (keepnets or other iners Accessory food factors for animal feeding-stuffs

OTHERWISE PROVIDED FOR: NEW BREEDS OF ANIMALS for keeping captured fish AO1K97/20); Terraria

A23K50/00
A01K61/00 5 . . .
Feeding-stuffs lly adapted f rticul I
Culture of aquatic animals (receptacles for live fish, e.g. b pronly o TR
aquaria, A01K63/00)
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Figure54 Aquaculture:clustering d the patent families based on the identification of patterns of CPC classification codes

IPC classification codes: IPC classification codes: IPC classification codes:
A23K10/00 NONE OF THE MOST FREQUENTLY ASSIGNED IPC CODES!
Animal feeding-stuffs Culture of aquatic animals (receptacles for live fish, e.g.
aquaria, )
A23K20/00
Accessory food factors for animal feeding-stuffs A23K10/00
Animal feeding-stuffs
A23K50/00
Feeding-stuffs specially adapted for particular animals A23K50/00

Feeding-stuffs specially adapted for particular animals

Excluding the documents not identifiable by means of IPC classification codes, the majority may be included in patterns
characterized byne or more IPC codes.

In most cases the classification cod61K61/00 (Culture of aquatic animalgreceptacles for live fish, e.g. aquaria,
AO01K63/00)is present either aloneor in combination with other IPC classification codes, narael/or more othose
included in the following list

1 AO1K®&/00 referring toReceptacles for live fish, e.g. aquari

1 A23K1000referring toAnimal feedingstuffs.

1 A23K20/00referring toAccessory food factors for animal feedirgjuffs.

91 A23K50/00referring toFeedingstuffs specially adapted for particular animals

The ce2 OOdzNNByYy OS 2F (g2 Lt/ 2N /t/ Ot aairTiol iwka glready2z RS a
observed about the classification codes mentioned above. In additienco-occurrence of CPC classification codes,
exampleY02240/818 (Alternative feeds for fish, e.g. in aquaculturgs; combination with one of the aforementioned
codes, is meaningfulonsidering theassignment to a consistent number of patent famili&é8)(and bearing in mind that

the dataset includes 467 non dlicated patent familiesOtherrelevantcombinations might be argued frofigure55.

Figure55 Aquaculture:Cooccurrence ® IPC classification codes (leftmost table) and CPC classification codes (rightmost table)

NumberOfFamilies ipc_class_symbol_1 ipc_class_symbol_2 [l NumberOfFamilies | cpc_class_symbol_1 cpc_class_symbol_2§
hd v

89 A23K 50/80 A23K 10/30 72 A23K 50/80 A23K 10/30
68 A23K 10/37 A23K 10/30 61 Y02A 40/824 A01K 61/59
64 A23K 50/80 A23K 10/22 60 YO2A 40/818 A23K 50/80
63 A23K 50/80 A23K 10/37 57 A23K 50/80 A23K 10/37
55 A23K10/30 A23K 10/22 56 A23K10/37 A23K 10/30

A meaningful piece of information about the technical concepts characterizing single gdBmtilies may be argued
from the followingFigure56.
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Figure56 Aquaculture List of chnical concepts ssociated to each patent family of the dataset and ranking

docdb_family_id appln_title N Count of patent families per technical concept

201/ 1910 HIDREAIU> DE LARKBSUNU

) . aauacurure [
56920901 An egg-shaped fish rearing tank and a methed of rearing fish —
o
scaarer. |

pt

57227158 Composiciones que contienen aceite de acicalamiento y procedimientos
58240178 A COMPOSITION AND/OR COMBINATION FOR AQUACULTURE
58266580 SEMI-SUBMERSIBLE FISH FARMING SYSTEM
seacucunaer I
58439518 MNET FOR AQUACULTURE
- aquacuiture NeT cace [N

58586331 Autonomous vessel-mounted aquatic product culture zone water tempe

device and method 0 20 40
58668552 Damping plate sand filtration system and wave energy water desalinatio nr. of patent families

metheds of using potable water preduced by wave energy desalination
58829203 Foraging feed of special compound feed for breeding stichopus japonic v

Technical_conce

< >
docdb_family_id Tech_concept #1 Tech_concept #2  Tech_concept #3 Tech_concept #4 Tech_concept #5 Tech_concept #6  Tech_concept#7  Tech_concept 28 Tech_concept #9 ~
= AVAILABILITY CUNSUNMPTTUIN
56920901 CLOSE CONTAINED REARING FISH (au) FISH REARING TANK ~ REARING FISH SUBMERSIBLE CLOSE FLOATING FISH GRID
AQUACULTURE CONTAINED
FARMING AQUACULTURE
FARMING
57227158 PREEN OIL FISH AQUACULTURE GROWING FISH FEED FOOD CHRONIC JOINT ORGANISM HYPOXIA RISK
INFLAMMATION
58240178 AQUATIC SPECIES  ADMINISTRATION AQUACULTURE CLAY MINERAL AQUATIC ANIMAL ~ ARMORED BONNEVILLE LONGFIN INSHORE ADHESIVE AGENT
SUCKERMOUTH CUTTHROAT sauio
CATFISH TROUT
58266580 FISH PEN SEMISUBMERSIBL BALLASTING DEBALLASTING SEMI SUBMERGED  FISH REPELLENT REPELLENT MNET NET CAGE MNET ROOF
E FISH FARMING POSITION NET ROOF ROOF
58439518 POLYMERIC RESIN  AQUACULTURE NET MESH MICROORGANISM CORD ETHYLENE FISH FARMING YARN FISH FARMING CONSv
n UNDESIRABLE COPOLYMER -
c) Fish meal

As far as the WIPO technology fields are concerirethe case of the fish mealector and in theseafood processing
sector, the prevalent technology field is dealing with the food chemistrgufe57), thereforebeing likely thatcertain
technical elementsnay beshared by theséwo sectors.

Figure57 Fish mealMap of the technology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPQ):

Food chemistry Other special machin... [Biotechnology Analysis of biological materials
[® Basic materials chemistry
[® Biotechnology
Chemical engineering
Civil engineering
Computer technology
B Environmental technology
™ Food chemistry
Handling
Machine tools
Macromolecular chemistry, polym...
Materials, metallurgy
Measurement
Medical technology
™ Organic fine chemistry
B Other special machines
M Pharmaceuticals
Thermal processes and apparatus
Transport

Pharmaceuticals

Environmental te...

TheOf dZAGSNRAyYy3 2F GKS LI GSyd FlrYAtASa o6FaSR 2y GKS Lt/
based on the WIPO technologies, although a relevant fraction of patent familessndbappear associated with any of

the most frequently asigned IP@r with any of the most frequently assigned CPC classificationscddese data are
shown in
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Figure58 and Figure59 respectively.

Figure58 Fish mealclustering of thepatent families based on the identification of patterns of IPC classification codes

IPC classification codes:

IPC classification IPC classification codes:
codes: A23K1(0)/00 A23K1 (/00
23 Animal feeding-stuffs Animal feeding-stuffs
FOODS OR FOODSTUFFS; TREATMENT  a23120/00 A23K20/00
THEREOF, NOT COVERED BY OTHER Accessory food factors for animal Accessory food factors for animal feeding-stuffs
CLASSES feeding-stuffs
A23K40/00
A23K A23K50/00 Shaping or working-up of animal feeding-stuffs
FODDER Feeding-stuffs specially adapted for
particular animals
A23K1(0)/00 A23K50/00 ot
" . no IPC classification codes:
Animal feeding-stuffs Feeding-stuffs specially adapted for particular
animals

Figure59 Fish mealclustering of the patent families based on the identification of patterns @C classification codes

CPC classification codes: CPC classification codes:
A23K10/00 . . Y02A40/00
Animal feeding-stuffs CPC C\aSSIfI cation CodeS: Adaptation technologies in agriculture, forestry,
livestock or agroalimentary production

A23K20/00 Y02A40/00
Accessory food factors for animal feeding-stuffs Adaptation technologies in agriculture, Y02P&0/00

forestry, livestock or agroalimentary Technologies relating to agriculture, livestock or
A23K50/00 production agroalimentary industries

Feeding-stuffs specially adapted for particular
animals

CPC classification codes:

Y02A40/00 NONE OF THE MOST
Adaptation technologies in agriculture, forestry, FREQUENTlEVo%SEF:slGNED CPC

livestock or agroalimentary production

mﬁa relating to agriculture, livestock or

agroalimentary industries
In most cases the classification, either based on the IPC or on the CPC codes, relies on the assignment of the main class
A23(FOODS OR FOODSTUFFS; TREATMENT THEREOF, NOT COVERED BY OTHERECKASSES . ¢ a4 SOG A 2
classification does not add meigful information) f G K2 dzZ3K G(KS YIFAYy 3INRBdzZLJA &, nH! nnkn
to technologies dealing with the agralimenatary industry However, differenthfrom the subsequent analysis regarding
the assignment of the IPC/CPC classification codes teehfood processing patent applications, in the case of the
inventions dealing with fish meal elaboratior evidence appearsoncerningthe assignment otlasification codes
identifying the diet supplements(for example the CPC A23L33/6Modifying nutritive qualities of foods; Dietetic

products; Preparation or treatment thereadr the CPC A23V20@® - Food compositions, function of food
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ingredients or proesses for food or foodstujfiseing the A28 subclasgrevalentin the sector regarding the fish meals

can be alsarguedfrom the schemesHKigure60) showing the caccurrence of the classification codes.

Figure60 Fish mealCaooccurrence 6 IPC classification codes (leftmost table) and CPC classification cogdésn(iost table)

NumberOfFamlIles ipc_class_symbol_1 ipc_class_symbol_2
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A23K 50/80
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A23K 50/80
A23K 50/80
A23K 50/80
A23K 1/18

A23K 50/80
A23K 10/37

from the followingFigure61.

Figure61 Fish mealList of technical concepts ssociated to each patent family of the dataset and ranking
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d) Seafood processing and trade

As far as the WIPO technology fields are concerdéfdrently from the cases seen before, in whitlost patent families

appeart 342 OA 1SR
the seafood preessing sector, the prevalent technology fieldésling with the food chemistriFigure62).
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Figure62 Seafood processingviap of the technology fields defined by WIPO

Classification of the technologies: Patstat Technical fields (WIPO):

Food chemistry Basic materials chemistry Pharmaceut... Anzlysis of biclogical materials
B Basic materials chemistry
i Bictechnology
B Chemical engineering
Civil engineering
Computer technology
Control
Digital communication
Electrical machinery, apparatus, en.
Engines, pumps, turbines
® Eenvironmental technology
® Food chemistry
Furniture, games
Handling
IT methods for management
Machine tools
Macromelecular chemistry, polym..
Other special machines B Materials, metallurgy
Measurement
Mechanical elements
Medical technology
Optics
Materials, metallurgy B Organic fine chemistry
Other consumer goods
19 B Other special machines

[ J TN S

The clustering of the patent families based on the #R@€ CPClassificatior02 RS a Q | corobogaye Yhs fihding
based on the WIPO technologjesdthougha relevant fraction of patenfamilies d@snot appear associated withny of
the most frequently assigned IPC aggpecially with any of the most frequentigsigned CPC classification codehese
data are shown ifrigure63 and Figure64, respectively.

Figure63 Seafood processinglustering of the patent families based on the identification of patterns of IPC classification codes

09, o
Ll
gAa 10846

IPC classification codes:  |PC classification codes:

A23 AZ3L i '
FOODS OR FOODSTUFFS; THEIR FOODS, FOODSTUFFS, OR NON-ALCOHOLIC PG classification codes:
TREATMENT, NOT COVERED BY OTHER BEVERAGES, NOT COVERED BY none of the most frequently assigned
CLASSES SUBCLASSES A23B - A23); THEIR IPC classification codes
PREPARATION OR TREATMENT, e.g.
A23K COOKING, MODIFICATION OF NUTRITIVE
FODDER QUALITIES, PHYSICAL TREATMENT (shaping
or working, not fully covered by this
A23K1/00: Animal feeding-stuffs subclass, A23P); PRESERVATION OF FOODS

‘OR FOODSTUFFS, IN GENERAL

A23L17/00

Food-from-the-sea products; Fish

products; Fish meal; Fish-egg

substitutes; Preparation or treatment thereof
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Figure64 Seafood processinglustering of the patent families based on the identification of pattero$ CPClassification codes

.“nl . Sas ...n- ...a.,...

CPC classification codes: = CPC classification codes:  CPC classification CPC classification codes:

A23 AZ3L codes: A23V2002/00
FOQODS OR FOODSTUFFS; THEIR FOODS, FOODSTUFES, OR NON- A23V Food compositions, function of food ingredients or processes for food
TREATMENT, NOT COVERED BY OTHER ALCOHOLIC EEVERAGES, NOT COVERED =~ LNDEXING SCHEMERELATING TO' or foodstuffs
CLASSES BY SUBCLASSES A23B - A23J; THEIR FOODS, FOODSTUFFS OR NON-
PREPARATION OR TREATMENT, 2.g. ALCOHOLIC BEVERAGES A23L17/00
A23) ‘COOKING, MODIFICATION OF NUTRITIVE Food-from-the-sea products; Fish products; Fish meal; Fish-egg
PROTEIN COMPQOSITIONS FOR QUALITIES, PHYSICAL substitutes; Preparation or treatment thereof
FOODSTUFFS; WORKING-UP PROTEINS TREATMENT (shaping or working, not A23V2002/00
FOR FOODSTUFFS: PHOSPHATIDE fully covered by this Food compositions, functionof — a23133/0p
COMPOSITIONS FOR subclass, A23P); PRESERVATION OF food ingredients or processes for | Modifying nutritive qualities of foods: Dietetic products: Preparation
FOODSTUFFS (fodder A23K: protein FOODS OR FOODSTUFFS, IN GENERAL food or foodstuffs or treatment thereof
compesitions or phosphatide
positions for phar icals AGTK: |~ A23L33/00
phosphatides per se CO7F9/10: Modifying nutritive qualities of CPC classification codes:
proteins per se COTK) foods; Dietetic products; Preparation or
treatment thereof o NONE OF THE MOST FREQUENTLY

CPC classification codes: ASSIGNED CPC CODES
A23J1/00 r voza
Obtaining protein compositions for TECHNOLOGIES FOR ADAPTATION TO CLIMATE CHANGE
foodstuffs; Bulk opening of eggs and Y02A40/00 b
separation of yolks from A i hnalnaise in anreol £ li ke ar I T 2 ¢
whites (preparation of glue CO9H) Mg o i {.5.; K

CPC classification codes: e

CLIMATE CHANGE MITIGATION TECHNOLOGIES IN THE PRODUCTION OR PROCESSING OF

In most cases the classification, either based on the IPC or on the CPC codes, relies on the assighenarain class
A23(FOODS OR FOODSTUFFS; TREATMENT THEREOF, NOT COVERED BY OTHERICLASSESS Oli A2y 2 F
classification does not add meaningful informatiaithoughtheY I Ay 3INR dzLJA &, nH ! n refenboth | Yy R ¢
to technologies dealing with thegro-alimenataryindustry. Further detail about the subgroups of the CPC classification

codes may be argued by the schemeg(re65), showing the cenccurrence of the classification codes.

Figure65 Seafood processingCcaoccurrence 6 IPC classification codes (leftmost table) and GiRSsification codes (rightmost

table)

NumberOfFamilies ipc_class_symbol_1 |ipc_class_symbol_2 [ NumberOffamilies cpc_class_symbol_1 cpc_class_symbol_28
v v

27 A23K 1/18 A23K 1/16 16 Y02P 60/87 A23K 10/37

21 A23K 1/18 A23K 1/00 15 YO02A 40/818 A23K 50/80

18 A23K 1/18 A23K 1/10 14 YO2A 40/20 CO5F 1/002

15 A23K 1/16 A23K 1/10 14 Y02W 30/40 Y02A 40/20

13 A23K1/14 A23K 1/10 13 A23K 10/30 A23K 10/20

12 A23K 1/10 A23K 1/00 13 Y02P 60/87 A23K 10/20

I YSFYAY3IFdzZ LIASOS 2F AYyF2N¥IFGA2Y Fo62dzi GKS G§SOKYyAOI f
from the followingFigure66.
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Figure66 Seafood processingd.ist of chnical concepts ssociated to each patent family of the dataset and ranking

docdb_family_id appln_title A Count of patent families per technical concept
3823231 Composition and methods for controlling molluscs e ]
4105319 PET FOOD CONTAINING GLYCEROL MONOSTEARATE " e
4124578 BAIT BAG g A
4162941 A METHOD FOR EXTRACTING LIPID FRACTIONS FROM MATERIAL OF M: E' oo [
FRESHWATER ANIMALS (VARIANTS), LIPID EXTRACT AND LIPID FRACTIC = A

4172942 MNatures organic growing products
4296285 APPARATUS FOR MAKING WARP KNITTED FABRICS

4653590 Amino-acid trace element chalted silicon fertilizer and productive methe e 40n- of patent 'a__‘“i:o £
4742597 Method for raising fish by damming river
4377662 METHOD FOR PREPARATION OF RICE-BEAN ICE CREAM .
. AQ2I20NA CIEANER CNR CISW CLOEE N
docdb_family_id Tech_concept #1 Tech_concept #2  Tech_concept #3 Tech_concept #4  Tech_concept #5  Tech_concept #6 Tech_concept #7 Tech_concept #8  Tech_concept #9 P
-
3823231 MOLLUSK TERRESTRIAL INGESTABLE ACTIVE MOLLUSK BAIT LETHAL DOSE DAMP PREMIX LETTUCE PLANT ~ FORMULATION ADDITIVE ENH
MOLLUSK POISON INGREDIENT
4105319 PET FOOD GLYCERYL FLAVORED CEREAL CANNED PET PET FOOD CHEESE MEAT BROTH CEREAL CHUNK FLAVORED CEREAL PRODUCT
STEARATE CHUNK FOOD MANUFACTURER FLAVORING INGREDIENT
AGENT
4124578 BAIT CONTAINER APERTURE BAIT CONTAINER ~ APERTURED CRUSTACEAN BAIT CONTROLLED TRAP FISHING EXTENDED PERIOD OF TIME
SIDEWALL RELEASE
4162941 LIPID LIPID FRACTION  MARINE FRESH WATER PHOSPHOUIPID  RAW MATERIAL  FRESH WATER ANIMAL TISSUE ANIMAL ORIGIN RAW MATERI/
PRODUCTICN
4172942 REMEWABLE FOREST SETTIN HAY STRAW FERTILIZER PH LEAF MOLD PLA GROWTH HOST VEGETATION ROCK FEDERAL GOVERNMENT OTTA}
MGREDIENT MODIFIE PHOSPHATE
OFFERIM
4296285 HIGHLY MAJESTY PROTEIN TREATING LIPID PHENOL PLTICAL PROTEIN DMNA MOLECULE v

5 KEYPOINTS

il

As far as the fishery sector is concerniittle information about the technologies may be argued considering the
0§SOKy2ft238 FTAStRA RSTAYSR o0& 2Lt IDEKENYyDSS §rHDieverd QKK i
the IPC/CP¢€lassification codes allow to argaeditionaldetails regarding the protected products/technologies

in most cases dealing with stationary catching devices, drawn nets or fences, enclosures, corralsekttively

small fractionof the results concerns implementations achievedrmsuding dgital computing or data processing
equipment or methodsTherefore consistently with a relatively logrowth rate of the patent applications filed

to national/supranational authoritieghe innovativeness of the techniquésgally protected seemliimited.

When considering the aquaculture secttike in the case of fishery, little information about the technologies may
beinterferred considering the technology fields defined by WIPO, since most patent families are classified as
GO0 KSNJ ALISOALE YIFOKAYySaeéd | 25SOSNE  dealsOndtly fackl Zhedistrii. T NI C
Consistently, several patent familiesay be identified by patterns of IPC/CPC classification coeesifying the
feedingdevices. Moreover, a not ggigible fraction of the resultsorrespond to classification codes identifying

the receptacles for live fiste.g.,aquaria.

As in the sector regarding the fish meal inventiahg kind of WIPO technology fields or the IPC/CPC classification
codesseemanot clearly distinguishable from tt@assification concerning the seafood processing sector. However

in the case of fish meal little or no use of the IPC/CPC classification codes identifying the diet supptemadés

moreover, the frequency of assiment of the A23K subclag®dder)is significantly higher than in the case of the
seafood processing sector

Theil SOKy2f 238 FTASEIR aF22R OKSYAalGNReé Aa LINBGLFESyd I a
processingand with the fish meal subsectorare concerned, howevethe technical contexbf both suchfields

might differ from thatspecificallyregardingthe aquaculture sectoecause especially in theeafood processing

casea relevant fraction ofPC/CPC classificaticodesmight refer to the food compositions ando the agre

alimentary sector.

Tobetter differentiate each subsector from the othefsxcluding the fisheryfyom the technical point of

view, it may be advisable to inspedhe individual documents of each datasetonsidering the 471
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corresponding list of technical concemstracted from Orbit Intelligencdt may be worth reminding that for the
purpose of the present report each patent family is displayed in association with only 9 tecumicapts however
longer lists of technical concepts associated to each patent family may be delivered upon request.

6 FISHERY AND AQUACULTURHE NPL DIVULGATION FOCUSING ON THE

COUNTRIHSOCATED ALONGEVEDITERRANEAN SEA
a) Fishery: Pelagic and DemerdargeScale Fisheries (LSF) and Distant Water Fleet (DWF) and
Smallscale Fisheries (SSF)

Althoughthe quantification of the patent applications filed by the European residerlisited to few French or Spanish
applicants it is worth considering that the divulgation of technical aspdabi®ugh alternative meansNon-Patent
Literature) may be preferred by organizationsither enterprises or academics, hosted within the European countries
borderingthe MediterraneanSea.Thistrend emerging from the analysis of the publications of the last two decésles
particularly evident for Italy, Franand Spain asevidencedfrom Figure67 to Figure69, being there evidence of the
national and also the transational collaboratios between the institutes/enterprisg located in each of the countries
mentioned aboveas well as the researchsititutes playing main role in each country (e.g., CNR for Italy, CNRS for France,
IEO, CSIC in Spain)

Figure67 Fisheriesdata showing the nationaland transnational collaborations(NPL research focusing dtaly)
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Figure68 Fisheriesdata slowing the national and transational collaborations(NPL research focusing dtrance
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Figure69 Fisheriesdata slowing the national and transational collaborations(NPL research focusing @pain
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Similar diagrams are available as far as other European coutddated alonghe Mediterranean Sea are concerned,
namely: Greece, Croatia, Slovenia, Turkey and Isfiaet. each of the countries mentioned above the analysis of the
divulgation modalities confirms that apart from thelittle number of patent applications filed by French or Spanish
residents, in the remaining countries the preferred forms of divulgatiomot rely on the filing opatent applications.

Figure70to Figure72 provide such evidence aralsohighlight the technicatlementsaddressed by theuyblications. The
main topic regarding the fishery may be describ#aough clusters of technical concepts, eadhster being

evidenced by a different colomoeach map. 7
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Figure70 Fisheriesdata stowing the partition of the publication kind (left) and the relationships between the automatic
keywords (NPL research focusing dtaly)
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Figure71Fisheriesdata showing the partition of the publication kind (left) and the relationships between the automa
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Figure72 Fisheriesdata stowing the partition of the publication kind (left) and the relationships between the automatic
keywords (NPL research focusing @pain)
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Similar diagrams are available as far as other European coutvietering the Mediterranean Sea are concerned,
namely: Greece, Croatia, Slovenia, Turkey and Israel.

The countries showing the highest publication rateEra@nce, Spaiand Italy. Greece, TurkeyCroatia, Israel and Slovenia
follow beinglisted in decreasing ordeonsidering the respective amount of NPL publications

b) Aquaculture: Marine Finfish aquaculture (MFA) and Shellfish aquaculture (SA)

The amount of NPlpublicationsof the last two decadesscribed to each of the countries analyziscigh when the
aquaculture sector ionsidered Data of the most representative countriggovide evidenceabout the higher
commitment of institutions hostedin France Italy, Spain, Turkey and EgyptAs far the national/international
collaborationsin 2021are concerned, the situatiofor each of the leader countrids depictedfrom Figure73to Figure
77.
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Figure73 Aguaculture: data showing the national and trafgational collaborations (NPL research focusing on Italy)
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Figure74 Aquaculture: data showing the national and transational collaborations (NPL research focusing on France)
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Figure 75 Aquaculture: data showing the national and transational collaborations (NPL research focusing on Spain)

Figure76 Aquaculture: data showing the national and trangational collaborations (NPL research focusing on Turkey)
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