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Industry preferences for foreign patenting
of Russian innovation enterprises

Abstract

Our paper is devoted to the science-research work carried out in the Russian State Academy of Intellectual
Property (RSAIP) for revealing the role of foreign patenting for development of export of high-technology
goods made by Russian manufacturers, first of all by small and medium-sized innovation enterprises. The
results of study the patent documents indicating preferences of Russian innovation enterprises in foreign
patenting of their new developments are presented in this paper. Preliminary conclusions on preferences in
choice of countries for patenting and fields where innovations are made have been given.

It is well known that the development of a competitive economy depends on the innovative activity of
enterprises in the market. Understanding of terminology of innovation and invention opens up their
economic and legal essence. A special and basic characteristic of innovation is creativity. In the Japanese
business and management system, creativity is a production slogan and an inspiring idea, since creativity
generates a person’s desire to improve in work through intelligence. A product that is new on a global level
is recognized as an invention and is regulated by patent law. The state of the art for the invention includes all
information that became publicly available in the world before the date of applying with the State Department
of intellectual property.

The aim of our study is to analyze the economic aspect of patenting made by the innovative companies in
the world with attention to Russia, taking into account the role of innovation infrastructure.

Modern concepts of innovative development of economic systems at various levels (state, region,
industry, business entity) increasingly focus on the need for new forms of integration of scientific,
industrial, commercial, and other resources to increase competitiveness. Domestic and foreign
researchers, government, and business representatives pay attention to clusters as a promising form
of integration and practical implementation of the idea of Public-Private Partnership for Innovative
Industrial Development.

The cluster approach allows combining the advantages of specialization, integration, and cooperation in
increasing the competitiveness of business entities in a higher-level organizational and economic system
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(regional, industry cluster) by consolidating production, financial, intellectual, and managerial resources.
Clustering of the innovation system in industry allows transition from supporting individual production
enterprises or organizations that carry out scientific research to stimulating the development of relationships
between them and other subjects of commercialization of scientific research.
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Fanysesi npedepeHuii ong iHO3eMHOro NnateHTyBaHHA POCINCbKUX iHHOBALiIMHUX NiANPUEMCTB
AHoTauia

CTatTa rpyHTYETbCA Ha HAYKOBO-OOCHIAHIA pobOoTi, WO NpoBOAUTLCA B POCINCbKIN aepXaBHi akagemii
iHTEeNeKTyanbHOI BAACHOCTI LWOAO BUSABAEHHS POJi IHO3EMHOMO NAaTEHTYBaHHA AN PO3BUTKY €KCMNopTy
BMCOKOTEXHOJIOMYHOI NPOAYKLii POCINCbKNX BUPOBHMKIB, HacaMnepes Manux i cepefHix iHHOBaLiNHUX
nignpuemMcTB. HaBeoeHo pe3ynbrat aHaniay NnaTeHTHUX JOKYMEHTIB, LLLO CBigyaTb Npo BMOIp kpaiH cepen,
POCICbKNX IHHOBALLIMHWX NiANPUEMCTB NMPW NaTeHTYBaHHI CBOIX BUHaxo4iB. 3po61eHo nonepeaHi BUCHOBKM
LoA0 nepesar y BMOopi kpaiH ans nateHTyBaHHs Ta obnactein iHHOoBaLi.

3aranbHOBIAOMO, WO PO3BUTOK KOHKYPEHTOCMPOMOXHOI €KOHOMIKW 3anexuTb Big iHHOBAaLiMHOI
aKTUBHOCTI ii cy6’ekTiB. BaxnmBo chopMyBaTM TEPMIHOJONiIO LbOro BUAY AiSNIbHOCTI, OCKiNIbKWU i
PO3YMiHHS 1 NpaBuiibHE BUKOPMUCTAHHA MOB’A3aHi 3 MexaHi3MOM CTUMYJIIOBAHHS iHHOBALUiN, a OTXe,
3MiLlHEHHS KOHKYPEHTHUX MO3MLi NignpueMcTB Ha pUHKY. OCOBIMBOIO Ta OCHOBHO XapaKTePMCTUKOLO
iHHOBALlN € KpeaTUBHICTb. Y ANOHCHLKIA cucTeMi BisHecy Ta ynpasfiHHA KPeaTUBHICTb € BUPOOHMYUM
racnom Taifee€to, Wo Haauxae, OCKiNbku KpeaTUBHICTb MOPOAXKYE OaaHHSA NOAMHN BOOCKOHANOBATUCh
y poboTi 3a gonomorol iHTenekty. MpoaykT, skuii € HOBMM Ha rnodanbHOMY pPiBHI, BU3HAETbLCS
BMHAxX040M | PEeryneTbCa NaTteHTHUM 3aKOHOOABCTBOM. PiBeHb TexHiKM ANS BUHAXO4y BKIOYaE
BCIO iHOpMaLilo, gka cTana 3arajibHOLOCTYMHO Yy CBITi 4O AaTW NOAaHHA 3asBkU A0 JlepXXaBHOro
JenapTaMeHTy iHTeNneKkTyanbHOT BIaCHOCTI.

MeTa uboro oocnigXeHHs — npoaHaniayBaty eKOHOMIYHMI aCNEKT NaTeHTYBaHHSA iIHHOBALIMHNX KOMMNaHIN y
CBITi 3 akLLeHTOM Ha Pocii, 6epydn 0o yBarn poJsib iHHOBALINHOI iHDPaCTPYKTYpPU.

CyyacHi koHuenuii iHHOBALMHOrO PO3BUTKY E€KOHOMIYHMX CUCTEM PI3HOrO PiBHA (AepXXaBw, PerioHy,
rany3i, cyd’ekTa rocnogaploBaHHs) Bce OinblLie akLLeHTYIOTb yBary Ha HeOOXiAHOCTI HOBUX GOPM iHTerpadiii
HayKOBUX, BUPOOHUYMX, KOMEPLIAHUX M iHWMX PECypCiB Ans MNiABULLLEHHS KOHKYPEHTOCHPOMOXHOCTI.
BiTunaHaHi Ta 3apyOixHi goCnigHMKK, NpeacTaBHUKX Bnaau Ta 6i3Hecy NpuainsioTb yBary kiacrepam sk
NnepcneKkTnBHIN GopMi iHTerpauii Ta NPakTUYHOI peani3auii igei aep>kaBHO-NPUBATHOIO NapTHeEPCTBa A4
iHHOBALMHOIO NPOMUCIOBOIO PO3BUTKY.

KnactepHuin nigxin, possonsie ob6’egHatn nepeBarv cneuianidaudii, iHTerpauii Ta koonepauii y
NiaABULWEHHI KOHKYPEHTOCMPOMOXHOCTI Cy6’€eKTiB rOCNOOAPIOBAHHS B OpraHi3auiiiHOo-eKOHOMIYHIN
CUCTEMiI BULLOTO PIiBHA (perioHanbHWIA, rany3eBuii KNacTep) LWASXOM KOoHconigauii BUPOOHMYUMX,
diHaHCOBUX, IHTENEeKTyaNibHUX N ynpasBJliHCbKNUX pecypciB. Knacrtepusauiga iHHOBaUINHOT CUCTemMu y
NPOMWCIOBOCTI MONSArae y nepexogi Big, nNiATpPUMKN OKPEMUX BUPOBHNYMX MiIANPUEMCTB Y1 OpraHisauii,
SKi 3AIMCHIOITb HAYKOBI OOCNIAXEHHS, 0O CTUMYIOBAHHS PO3BUTKY 3B’A3KIB MiX HUMW Ta iHWNMU
cy®’ekTamMmun KoMepLiani3auii HayKoBUX AOCNIOXEHb.

Knio4yoBi cnoBa: iHO3eMHe NaTeHTyBaHHS; iHHOBALiNHI NiANPMEMCTBA; EKOHOMIKA; EKOHOMIYHA CUCTEMA;
Knacrep.
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npeanpuaTum

AHHOTaUMA

CTtaTbsl OCHOBbLIBAETCA Ha Hay4HO-uUccnegoBaTenbCkon pabdoTe, npoBoaumon B Poccuiickon
rocyfapCTBEHHON akKageMun WMHTENNEeKTyalbHOM COOCTBEHHOCTU OTHOCUTESIbHO BLISIBIEHUS PO
MHOCTPAHHOIo NaTeHTOBaHUSA O/ Pa3BUTUSA 3KCNOPTA BbICOKOTEXHONOMMYHOM NPOAYKLUN POCCUNCKUX
NPOn3BOANTENEN, B NEPBYIO O4epedb MasibiX U CPEOHUX MHHOBALUMOHHLIX NpeanpuaTtnia. NpencrtaBneHsol
pes3ynbTaTbl aHannM3a MaTeHTHbIX JOKYMEHTOB, CBMAETENbCTBYIOLWMX O NMPEANOYTEHMUAX POCCUNCKUX
WHHOBALMOHHbIX NMPeanpuaTuini B NnaTeHTOBaHUM CBOUX M3o0b6peTeHunii. CaenaHbl npeapapuTesibHble
BbIBObI O MPEeAnoYTEHMSAX B BbIOOPE CTpaH As NaTeHTOBaHUS 1 06nacTein, B KOTOPbIX MPOM3BOASATCS
WHHOBALIMWN.

OO6LWEN3BECTHO, YTO pPasBUTUE KOHKYPEHTOCMOCOOHOM SKOHOMUKW 3aBUCUT OT WHHOBALMOHHOM
aKTUBHOCTM ee cybbekToB. BaxHo cdopmupoBate TEPMUHOMIOIMIO AAHHOrO BuOa AEATENbHOCTM,
NOCKOJIbKY €€ MOHMMAaHUE N MNPaBUIbHOE MCMNOJSIb30BAHME CBS3aHO C MEXAHW3MOM CTUMYINPOBAHMSA
WHHOBaLM, a cnenoBaTesfibHO, YKPEnJeHUs KOHKYPEHTHbIX No3unuuii npeanpusTuii Ha pbiHke. Ocoboi
N OCHOBHOW XapakTepUCTUKOWN MHHOBAUUN SIBASIETCA KPeaTMBHOCTb. B ANOHCkoM cucteme GmuaHeca u
yNpaBneHus KpeaTMBHOCTb SIBJISETCS MPON3BOACTBEHHBLIM JIO3YHIOM 1 BOOXHOBSIOLLEN UOEEN, MOCKObKY
KPEeaTVBHOCTb MOPOXAAET XeNaHMe YenoBeka COBEPLUEHCTBOBATLCS B paboTe C MOMOLLBIO MHTENNEKTA.
MpoayKT, KOTOPbIN ABASETCH HOBbIM Ha rNobabHOM YPOBHE, MPU3HAETCS N300PETEHNEM U PEryNnpyeTcs
naTeHTHbIM 3aKOHO4aTe/IbCTBOM. YPOBEHb TEXHUKM A1 U3006peTeHns BKIloHaeT B cebsl BCo MHDOopMaLMIo,
KoTopas cTana obLenoCTynHOW B MuUpe OO0 OaTbl Nogaym 3asBku B [OCYQapCTBEHHbIM AenapTamMeHT
WMHTENNeKTyanbHOM COOCTBEHHOCTN.

Llenb aHHOro uccnenoBaHms — NpoaHann3npoBaTb 3KOHOMUYECKN aCMEKT NaTEHTOBAHUS MHHOBALVIOHHbIX
KOMMaHU B MUpPE C akLLeHTOM Ha Poccuu, y4mnTbiBast Pojib UHHOBALMOHHON MHPPACTPYKTYpPLI.
CoBpeMeHHbIe KOHLEMUUM MHHOBALUMOHHOIO Pa3BUTUS 3KOHOMMYECKUX CUCTEM Pa3IMYHOIO YPOBHS
(rocypnapcTtBa, pervoHa, oTpaciu, Xo3shcTBylollero cybbekta) Bce 6oJiblle akLEHTMPYIOT BHUMaHMe
Ha HeoOX0OMMOCTU HOBbIX GOPM MHTErpauum Hay4yHblX, NPOM3BOACTBEHHbIX, KOMMEPYECKNUX U OPYyruxX
PECYPCOB OJ19 MOBbILLEHUS KOHKYPEHTOCMOCOOHOCTN. OTeYeCTBEHHbIE N 3apybexHble nccnegoBarenu,
npeacTaBuUTeNn BNacTu n buaHeca yaensaoT BHUMaHMe KinacTepam Kak nepcnekTMBHOM popmMe nHTerpauum
N NPaKTUY4eCcKon peann3aumn WAen rocyAapCTBEHHO-4aCTHOrO napTHeEpPCTBa A9 MHHOBALVOHHOMO
NPOMBILLIIEHHOIO Pa3BUTUS.

KnactepHbliii nogxon no3eonsieT 06beaMHNTb NPEMMYLLIECTBA Crieunannsauum, MHTerpaumm n koonepauum
B MOBbILLEHNN KOHKYPEHTOCMOCOOHOCTN XO3SIMCTBYIOLLMX CYOHLEKTOB B OPraHN3aLMOHHO-3KOHOMNYECKON
cucteme 060Jiee BbICOKOrO YPOBHS (pervoHanbHbli, OTPacneBOW Knactep) nyTeM KoHconuaaumun
NPON3BOACTBEHHbIX, (MUHAHCOBLIX, MHTENNIEKTYaNbHbIX U YNpPaB/IEHYECKMX PECYpcoB. Knactepmsaums
WHHOBALIMOHHO CUCTEMbI B MPOMBbILIEHHOCTU 3ak/lo4aeTca B Nnepexode OT MoadepXKU OTAEeNbHbIX
NPOU3BOACTBEHHbLIX MNPEAnPUATUA UK OpraHnU3auni, OCYLLECTBNSAIOWNX Hay4yHble WCCNenoBaHus, K
CTUMYNIMPOBAHWNIO Pa3BUTUS CBA3EN MeXAy HUMW KU ApYyrMMn cybbekTaMmmn KoMMepLUmanm3aumm Hay4HbIX
nccnenoBaHnin.

KniouyeBble cnoBa: WMHOCTPAHHOE MNaTeHTOBAHWE; WHHOBAUWMOHHbLIE MNPEAnpPUATUS; 3KOHOMMUKA;
3KOHOMMYEecKas CMcTemMa; knacTep.

1. Introduction

Our paper is devoted to the science-research work carried out in the Russian State Academy
of Intellectual Property (RSAIP) for revealing the role of foreign patenting for development of ex-
port of high-technology goods made by Russian manufacturers, first of all by small and medium-
sized innovation enterprises. The results of study the patent documents indicating preferences of
Russian innovation enterprises in foreign patenting of their new developments are presented in
this paper.

2. Brief Literature Review

It is well known that the development of a competitive economy depends on the innovative
activity of its subjects (Arora, 2016). It is important to form the terminology of this type of acti-
vity since their understanding and correct use is associated with the mechanism of stimulating
innovation, and therefore - strengthening the competitive position of enterprises in the market
(Fischer, 2018).
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Summarizing the approaches of domestic and foreign scientists to understanding the basic
concepts of the innovation sphere, we can come to the following conclusions (Chang, 2017):

- first, new ideas and solutions are essential signs of innovation;

- secondly, innovation is the result of creative risky human activity, as a result of which new tech-
nologies, products, services, or organizational and technical solutions are created, applied, or
improved, which significantly improve the structure, quality of production and (or) the social
sphere;

- third, the creation of innovations occurs through innovation activities, which are based on inno-
vation and the innovation process.

A special and basic characteristic of innovation is creativity. In the Japanese business and ma-
nagement system, creativity is a production slogan and an inspiring idea, since creativity gene-
rates a person’s desire to improve in work through intelligence (Cantu-Ortiz, 2017).

The second characteristic of innovation is novelty, the level of which is differentiated as follows:
1) world;

2) state / national;
3) local.

A product that is new on a global level is recognized as an invention and is regulated by pa-
tent law (Bos, 2015). The state of the art for the invention includes all information that became
publicly available in the world before the date of applying with the State Department of intellec-
tual property (Kim, 2018).

A separate characteristic of the innovation is non - obviousness-the inventive level. The pro-
duct is characterized by this feature when for a specialist this innovation is not predictable, that is,
it does not follow the state of the art. A specialist, in this case, is considered to be a mid-level prac-
titioner who has well-known information in the field of technology (Jefferson, 2017).

Innovation is recognized as suitable for industrial use if it can be used in industry or in any
other field of activity (the term industrial suitability is used in a broad sense). Therefore, it is
not considered an innovation of a product that cannot be practically implemented in practice,
for example, if the development of this product requires conditions that cannot be provided
(Munari, 2015).

Public safety innovations define innovations that do not contradict the current public order in
the state. It is important to distinguish between innovations that are inherently contrary to pub-
lic order and innovations that can be used for purposes that contradict public order. For exam-
ple, a moonshine distiller, a lock pick, or a device for rewinding electricity meter readings cannot
be considered an innovation.

Innovation activity is implemented through innovation processes. The primary condition for the
innovation process is a risk since any innovation involves a certain uncertainty.

Innovation activities are designed to be financed by venture (risk) funds. Domestic venture
funds belong to the type of business that provides optimization of cost management due to
exemption from income tax). At the same time, Russian venture funds are not at risk, they prefer
investments in stable industries (traditional) and reliable projects, for example, construction, re-
tail, and other types that provide a quick payback. However, world experience shows that most
innovative projects begin to make a profit 5-10 years after implementation, and only a few pro-
vide significant revenues (Moutinho, 2016).

3. Purpose
To analyze the economic aspect of patenting made by the innovative companies in the world
with attention to Russia, taking into account the role of innovation infrastructure.

4. Information Base and Methodology

During the first stage of the work, statistical data were collected on the foreign patenting
of Russian MSIPS in these countries and the EPO. This data was collected using the Questel
database, which provides significant opportunities to identify various dependencies, trends,
patterns, etc.

The following Table 1 shows data on foreign patenting by Russian MSIPS in the period from
2013 to 2018. Data for 2019-2021 and even more so for 2022 at the time of accessing the Ques-
tel database continued to be updated, and therefore are not provided. In this table, the first row
shows the corresponding number of patents obtained in Russia by all applicants. The following
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line (WO) shows the number of publications of international applications submitted from Russia
by all applicants. The data in the first two lines are provided solely for reference. Further, in each
line related to a particular state, the number of publications (both applications for which patents
have not been issued, and applications and patents issued under them) is given for applications
filed from Russia, both directly to this country and through the procedure of the Patent Coope-
ration Treaty (PCT). It should be noted that applications filed under the PCT procedure never be-
come patents, but facilitate the possibility of patenting in those countries or regional organiza-
tions that have signed this treaty, and there are already more than one and a half hundred of them
today. In this case, only those applicants or patent holders who fall into the ISIP category were
taken into account (Russo-Spena, 2017).

This category also included individuals who are individual entrepreneurs. The logic of this at-
tribution is that the high costs of foreign patenting are unlikely to be available to those citizens
who are not engaged in entrepreneurial activity. It is clear that in some cases this approach may
be incorrect, but these cases, due to their small number, can not make noticeable distortions
in the collected data.

5. Results

5.1. Patenting innovation market

Patenting by the developer of their innovations released to the market is almost the only way to
prevent them from being replicated by other manufacturers without the knowledge of the develo-
per. Patent protection grants the developer, who has become the patent owner, the exclusive right
to use his innovation and prohibit any use of it by everyone else. In other words, a patent issued
for a technical development grants the patent holder a kind of monopoly on the market use of the
product embodying this development.

However, such a monopoly has limitations. First, these are the borders of the State (or group
of States in the case of a regional patent) in which the patent was obtained. Secondly, any patent
has a final validity period, after which the development protected by this patent enters the general
domain. And third, a patent is granted subject to mandatory disclosure of how the patented result
can be implemented so that all persons can use it at the end of the patent term.

This requirement of mandatory disclosure of the development in the description of the patent,
together with the territorial nature of the patent, leads to the fact that even during the validity of
the patent, any person outside the country in which this patent is issued can completely freely put
into circulation a product with the development embodied in it unless this person imports such a
product into the country of issue of the patent. In this regard, the task of obtaining patent protec-
tion in other countries becomes very urgent if a product with a patent-registered development in
this country is intended or at least intended for export.

But here there is another problem: foreign (outside of Russia) patenting is very expensive.
Only at the first stage-filing an application with the Foreign patent office - you have to pay fees
and other fees in the amount equivalent to several thousand dollars (approximately from three
to eight, depending on the country of patenting). In the case of issuing a foreign patent, you
will have to pay both for issuing and for maintaining the patentin force. Such payments are also
necessary in Russia, but they are many times higher abroad. This circumstance can become a
serious problem for small and even medium-sized Russian enterprises engaged in innovative
developments.

The United States of America (USA), Japan, China, the European Patent Office (EPO),
Germany, the United Kingdom, Korea, and Cyprus were selected as the preferred countries and
jurisdictions for patenting. This choice of countries and jurisdictions is because almost all of
them are world economic and technological leaders, and Cyprus provides certain benefits for
foreign investors.

When selecting the published documents of those legal entities that fall into the ISIP category,
all documents that directly indicated the ownership of the rights of the Russian Federation were
excluded, as well as those in which the names of the applicants or patent holders contained the
words «Federal», «State», «research institute», «scientific and production association», and all
documents in which foreign firms were indicated among several applicants. In particular, the do-
cuments were excluded, in which the authors were listed only Russians, but the applicant (patent
holder) was a company registered in Cyprus. In addition, it should be noted that it was in Cyprus
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that domestic applicants did not receive a single patent during this period, and did not even submit
a single application that would have been published.

At the same time, it would be incorrect to say that our applicants did not submit any applica-
tionsin Cyprus at all because some applications for various reasons (refusal of examination or loss
of interest from the applicant himself) terminate their life cycle even before publication, which in
practice in all countries occurs one and a half years after the date of application submission.

In the second column, after the country names, their two-letter ST.3 value is indicated of the
World Intellectual Property Organization.

The information provided in Table 1 indicates a low interest of domestic applicants in the inter-
national protection of their work. It is worth noting here that if the international application from
Russia is submitted by Russian citizens, and not by legal entities, then the «dollar» part of the fees
is 10% of the nominal value. This is because the average income of Russians does not reach the
amount required under the PCT procedure, unlike all the countries listed in Table 1.

The same table clearly shows an increased interest in patenting Russian developments, pri-
marily in the United States, as well as in the EPO and China, with China coming in second place in
recent years. Japan, Korea, India, Canada, and Germany are consistently following this top three
year-on-year. But the UK is far behind all these countries.

Table 1:
Number of foreign patent documents from Russian applicants
No. Year Country 2013 2014 2015 2016 2017 2018 2019 2020
1 [ Russia (RU) 38795 34022 36819 32148 28291 27822 26594 26431
2 | Publications PCT (WO) 692 718 690 805 816 775 714 693
3 | USA (US) 301 383 328 360 231 146 155 132
4 EPO (EP) 190 181 194 226 163 48 94 66
5 China (CN) 147 150 156 197 180 60 51 32
6 | Japan (JP) 67 76 75 96 51 14 9 18
7 | Korea (KR) 68 78 63 84 84 26 31 7
8 | India (IN) 66 61 75 77 52 1 2 4
9 [ Canada (CA) 67 60 49 56 72 22 18 25
10 | Germany (DE) 47 46 30 69 24 24 27 31
11 | United Kingdom (GB) 6 6 3 13 4 1 2 5

Source: World Bank (2021)

5.2. Areas of patenting technology
In addition to the distribution by country, it is important to understand in which areas the Rus-
sian MSIP technologies are trying to obtain patents. Table 2 shows, for the same years as in
Table 1, data on the distribution of foreign patent documents belonging to Russian ISIPS in all
the countries under consideration, according to the most common subclasses of the Interna-
tional Patent Classification (IPC). The contents of these subclasses are listed after Table 2 in al-
phabetical order.
International Patent Classification explained:
- A61B - Diagnostics; surgery; identification;
- A61K - Medicines and medicines for therapeutic, dental, or hygiene purposes;
+ A61P - Specific therapeutic activity of chemical compounds or drugs (including those already
classified as such in subclasses A61K or C12N);
- BO1D - Separation processes, for example, filtration;

Table 2:

International Patent Classification (IPC) classes which include Russian patent documents
No. 2013 2014 2015 2016 2017 2018 2019 2020

IPC - N IPC- N IPC- N IPC- N IPC- N IPC- N IPC- N IPC- N

1 GO6F 136 GO6F 192 GO6F 202 GO6F 177 GO6F 157 GO6F 152 GO6F 144 GO6F 138
2 A61K 89 A61K 65 A61K 77 HO4L 64 A61K 83 A61K 69 A61K 72 A61K 66
3 HO4L 65 A61P 55 A61P 65 A61K 61 A61P 73 A61P 57 A61P 59 A61P 53
4 A61P 64 HO4L 54 HO4L 57 GO6K 56 GO6K 46 GO6N 53 GO6N 55 GO6N 51
5 GO1N 43 GO6K 47 GO6T 40 A61P 53 HO4L 44 HO4L 47 HO4L 42 HO4L 37
6 GO6K 37 A61B 38 GO6K 35 G06Q 46 G06Q 43 GO6K 44 GO6K 41 GO6K 35
7 GO6T 34 GO6T 35 G06Q 32 A61B 46 A61B 41 G06Q 42 G06Q 38 G06Q 31
8 HO4W 29 BO1D 35 GO1N 29 GO6T 36 GO6N 38 GO6T 33 GO6T 31 GO6T 27
9 HO4N 27 BO1J 33 A61B 29 F16H 35 GO6T 33 E21B 30 E21B 27 E21B 25
10 | A61B 24 GO1IN 32 C12N 27 GOIN 32 BO1] 33 C12N 29 C12N 23 C12N 20

Source: Compiled by the authors using IPC (2021)
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- BO1J - Chemical or physical processes, such as catalysis or colloidal chemistry; devices for
conducting them;

+ C12N - Microorganisms or enzymes; their compositions; reproduction, preservation or preser-
vation of microorganisms; mutations or genetic engineering; nutrient media;

+ E21B - Drilling of soil or rocks;

- F16H - Gears, for example, gear;

+ GO1N - Study or analysis of materials by determining their chemical or physical properties;

+ GO6F - Digital data processing using electrical devices;

-+ GO6K - Data recognition; data representation; data reproduction; media manipulation; data
storage media;

+ GO6N - Computer systems based on specific computational models (including training);

- G06Q - Data processing systems or methods specifically designed for administrative, commer-
cial, financial, managerial, supervisory, or predictive purposes;

+ GO6T - Processing or generating image data;

+ HO4L - Transmission of digital information, such as telegraph communication;

- HO4N - Image transmission, such as television;

+ HO4W - Wireless communication networks.

As can be seen from the data in Table 2, the greatest and constant interest among domestic
developers is caused by foreign patenting of innovations related to digital data processing (GO6F,
GO6N, G06Q, HO4L). This also includes developments related to image processing and transmis-
sion (GO6K, HO4N). We also note the documents on developments in the field of machine learning
(GOB6N) that have appeared in recent years.

The area of digital data is followed steadily by pharmaceuticals (A61K, A61P).

Itis interesting to note thatin 2018, a fairly large number of applications in the subclass «Drilling
of soil or rocks» (E21B) appeared in the top ten.

As can be seen from Table 2, the leading positions from year to year are occupied by pa-
tent documents in the same areas. But the following lines are distributed between different in-
dustries from year to year. For example, since 2016, documents related to materials research
(GO1N) have left the top ten. In addition, according to a comparative assessment of all the col-
lected data, the number of documents in such areas that were not included in the top ten in any
year as «Surface technology, coating» (B24), <Engines, pumps, turbines» (FO1-F04), «Chemi-
cal engineering» (F15-F17), «Electrical equipment, apparatuses, energy» (H01-HO02) has sharp-
ly decreased.

The above data, valuable in itself, will be actively used in the subsequent stages of the ongoing
research work.

5.3. Innovative infrastructure of modern companies

Innovation infrastructure is the entire range of state and non-state institutions that provide
support for all stages and components of the innovation process. Innovative infrastructure in the
industry is formed by the following components (Stefan, 2017):

1) production and technological objects;

2) scientific and educational institutions;

3) Information System objects;

4) financial institutions;

5) organizations that provide patenting, licensing, and consulting on intellectual property issues;
6) institutions that form a system of standardization, certification, and accreditation.

State statistical accounting of the number of innovative infrastructure facilities in Russia is car-
ried out only concerning Science Parks, Technology Parks, and industrial parks.

In Russia, three categories of parks can be conditionally attributed to innovative ones: indus-
trial, technological, and scientific projects. The functioning of each category is regulated by a
separate law.

An industrial park is defined in the law of Russia «on industrial parks» as a territory that has the
necessary infrastructure for activities in the processing industry, as well as for conducting scien-
tific research and activities in the field of information and telecommunications (Tang, 2019). It can
be argued that an industrial park is an area where industrial production should be located for the
most part. State regulation of industrial parks is carried out by the Ministry of economic develop-
ment, trade, and agriculture.
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Technology parks (technoparks) are no longer defined as a territory but as a legal entity or
group of legal entities that carry out projects for the production implementation of high-tech
developments, high technologies, and ensuring the industrial production of competitive pro-
ducts.

Science parks are created only on the initiative of higher educational institutions and (or)
scientific institutions and provide for the implementation of «economically and socially deter-
mined scientific, scientific-technical and innovative areas of activity» (Thompson, 2015). Science
parks and technology parks tend more to concentrate knowledge and scientific resources to
produce innovations, so they are closely linked to universities, research institutes, and so on.

The International Association of Science Parks and Areas of Innovation assumes the identity of
the concepts of «Technology Park», «Science Park», and «Research Park». According to the As-
sociation, two-thirds of all technology parks in the world were created after 1980. Currently, more
than 500 technology parks are operating in the world. There are more than 160 technology park
structures located in the United States, more than 100 in Germany and China, and more than 50
in Japan, France, Russia, and Poland. So in 2018, there were 65 technology parks in Russia and
80 in Poland.

State support for the creation and operation of industrial parks provides for (Zobel, 2016):

1) allocation of funds from the State Regional Development Fund to finance projects to create
infrastructure for industrial parks (provided that co-financing from local budgets is at the level
of 10% of their estimated cost);

2) exemption from equity participation in the development of local infrastructure;

3) exemption from import duties.

Local governments provide the following types of support:

1) provision by decision of local self-government bodies of land tax and real estate tax benefits for
sole proprietors who take into account the public interests reflected in the program documents
of economic and social development;

2) establishment by state bodies and local self-government bodies of the minimum rental rate for
renting land of state and municipal ownership;

3) assistance at the local level in processing all permits and other documents necessary for the
implementation of projects;

4) allocation of funds from the local budget to finance work on providing engineering infrastruc-
ture for certain land plots or creating conditions for access to these plots;

5) organizational and financial participation in the recruitment and organization of training of po-
tential and existing employees of individual entrepreneur companies.

According to experts, management companies do not yet invest and are not ready to invest in
the construction of buildings in industrial parks, without having guarantees and a vision of retur-
ning the invested funds. At the same time, representatives of the Ministry of Economy believe that
the issues of state support for industrial parks are now fully resolved. In particular, the ministry
notes that local governments can set preferential rates of payment for land (including land lease)
and real estate tax, as well as provide financial support for participants in industrial parks from the
local budget.

The complexity of the processes of innovation activity of industrial enterprises determines the
need to use a set of criteria and indicators in the management of these processes. Another re-
quirement, in addition to consistency, is the availability of high—quality and regular information for
making decisions at various levels of management and supporting innovation activities. One of the
tools that are actively used in modern management systems, taking into account the above re-
quirements, is the introduction of a monitoring system.

In general terms, monitoring is a set of software and methodological, organizational, techno-
logical, and other tools that provide regular monitoring of the state of a particular object according
to a pre-developed methodology and system of indicators. The author of the manual on monito-
ring regional development programs defines monitoring as «a managerial function that provides
for the continuous provision of stakeholders with data confirming or refuting the presence of pro-
gress in achieving the expected results of the program» (Zobel, 2016). The main purpose of mo-
nitoring is to create a database for evaluating, analyzing, and controlling the object or monitoring
object under study. An example of the implementation of the above tasks in Russia is the proce-
dure and methodology for monitoring and evaluating the effectiveness of the implementation of
state regional policy (Png, 2017).
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In the innovation management system of industrial enterprises in Russia, there is a wide
range of statistical and administrative types of data on the state and development of innova-
tion activities. Existing statistics of innovation activity, as well as administrative data, do not
have a systematic basis and an appropriate methodology for their analysis for innovation ma-
nagement.

The effectiveness of innovation implementation depends on the potential: research, financial
and economic, human, environmental. When it comes to research potential, in our opinion, it is
characterized primarily by applications and patents for inventions and utility models. It is impor-
tant to analyze what share of applications and patents for inventions and utility models is reflected
in innovative products. For example, in 2018, 90% of inventions and utility models did not have a
practical implementation in the production sector (Tang, 2019).

The pharmaceutical industry is an innovative leader in economic activities. In recent years, the
volume of innovative products sold by enterprises engaged in the production of rubber and plas-
tic products, other non-metallic and Mineral Products has been increasing.

Since the financing of innovation activities of industrial enterprises in Russia is mainly at the ex-
pense of enterprises’ funds, and the indicators of their innovation activity are quite low, it can be
argued that the economic mechanism of its state support in Russia is at the stage of formation. In
our opinion, one of the ways to solve the problem of attracting additional funds to innovation ac-
tivities, in particular investments of foreign investors, is:

1) building clusters for promising areas of innovation activity;
2) restoration of some of the benefits for technology parks that were canceled in 2006;
3) formation of venture funds.

The analysis of methodological recommendations for assessing innovation potential presented
in scientific sources made it possible to conclude that they are extremely contradictory and have
some shortcomings that hinder their practical use:

- there is a substitution of concepts by identifying innovative potential with other types of poten-
tials (intellectual, labor, scientific and technical, financial) (Huang, 2014), which leads to the bias
of such an assessment;

- since there are different approaches to determining the structure of the innovative potential of
an enterprise, different systems of indicators are used to characterize individual components
that differ both in the number of indicators and in their content, which can lead to results that
contradict each other (Gong, 2018);

- to calculate some indicators, an additional information base is needed (Arora, 2016);

+ the use of expert assessments in the process of evaluating the innovative potential of an en-
terprise leads to extremely high subjectivity of evaluation results (Fischer, 2018); expert pro-
cedures are quite expensive; there is no possibility to mathematically verify the reliability of the
results obtained;

- the use of the method of adding individual indicators included in the system to determine the
integral indicator of the innovative potential of an enterprise leads to the fact that the resulting
indicator does not make economic sense (Piening, 2015);

- many methods for assessing the innovative potential of enterprises are extremely cumber-
some, overloaded with a large number of indicators (Stefan, 2017).

The value of the indicator of the growth rate of innovation potential is determined by an expert
method using the formula:

d
AIP = Y1, 25 X By , (1)

where:

AIP, is an indicator of the growth rate of IPP over the time period ;

0" is estimate of the i-th cluster factor IPP (in points or in the corresponding dimension);

0 is evaluation of the i-th cluster factor of the IP of the comparison base (in points or in the cor-
responding dimension);

B, is weighting coefficient of the i-th cluster factor.

We also identify three approaches to assessing the innovative potential of an enterprise:
+ predictive (to assess the state of the IPP, it is necessary to compare the actual state of the IPP
of the analyzed object with the conceptual model of the IPP to identify untapped opportunities
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and reasons that cause the discrepancy between the desired and actual state of the innovative

potential of the enterprise);

- diagnostic (the main feature is the identification of the relationship «cause-effect», «partial -
whole»; considers the object in static and spatial-element section; examines the synergistic ef-
fect of measures implemented in the innovation potential management system);

+ the inter-farm comparative approach is of great importance in assessing the innovation po-
tential at comparable enterprises, as well as in comparing the innovation potential with the
standard.

Effective implementation of strategies for innovative development of industries implies the
presence of internal economic incentives at the enterprise level. Appropriate management de-
cisions on the choice of innovative development strategies at the micro level should be based on
taking into account factors that are related to the peculiarities of the internal and external environ-
ment of the enterprise, indicators of its investment attractiveness. Such decisions require the use
of broader information and analytical base, which is based on financial and other types of repor-
ting of the business entity. In this regard, we suggest modeling the choice of an innovative deve-
lopment strategy and stimulating its implementation at the micro-level, taking into account two
criteria: investment attractiveness (X); innovation potential (Y).

6. Conclusion

Modern concepts of innovative development of economic systems at various levels (state,
region, industry, business entity) increasingly focus on the need for new forms of integration
of scientific, industrial, commercial, and other resources to increase competitiveness. Domes-
tic and foreign researchers, government, and business representatives pay attention to clus-
ters as a promising form of integration and practical implementation of the idea of Public-Private
Partnership for Innovative Industrial Development.

The cluster approach allows combining the advantages of specialization, integration, and
cooperation in increasing the competitiveness of business entities in a higher-level organizatio-
nal and economic system (regional, industry cluster) by consolidating production, financial, in-
tellectual, and managerial resources. Clustering of the innovation system in industry consists in
the transition from supporting individual production enterprises or organizations that carry out
scientific research, to stimulating the development of relationships between them and other sub-
jects of commercialization of scientific research.
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