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Abstract. In the article, the global innovation activity in terms of Tindustries based on the data of the official international
rating of Clarivate Analytics was researched. The rating was compiled byypatent data analysing and quoting by four main criteria:
volume, success, globalisation, and influence. The analysis @f leadingyworld companies actively introducing innovative products
into such industries and sectors of the economy as aerospace and defense, automotive, chemicals and cosmetics, household
goods, institution and government research, manufacturifgpand medical, oil, gas and energy, pharmaceuticals, software, as well
as telecommunication, was presented. Among them{ are: Bridgestene, Canon, Fujifiim, Honda Motor (Japan), Huawei (China),
LG Electronics and Samsung Electronics (South Korea); Safran, Arkem and Alstom in France; BASF, Fraunhofer and Bayer in
Germany, and TE Connectivity, Novartis and Réche iniSwitzerland. A brief description of the activity of the world companies
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of each branch of economy was highlightedh
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Mawmpaesa A. I.

KaHOMaaT eKOHOMIMHNX HayK, AOLEHT Kadenpn eKOHOMIKM Ta MiXKHapOAHOro 6i3Hecy,

KaparaHgnHcbknin gep>xaBHIin yHiBepcuTeT iMeHi akagemika €. A. BykeTtoBa, Pecny6nika KasaxcTaH

CtunbaeBa AF'3.

MaricTp eKOHoMIKugcTapLUniA BUKNagad, kadenpa MeHEI)KMEHTY,

KaparahavHebkui JAep>xaBHUA YHiBepcUTeET iMeHi akagemika €. A. BykeTtoBa, Pecny6nika KasaxcTah;

acnipaHTka, BillIKeKcbKku rymaHiTapHui yHiBepcuTeT iMeHi K. Kapacasi, Kuprusska Pecny6nika

TaweHosa J1. B.

MaFiCTp eKOHOMIKM, HayKoBuiA cniBpobiTHUK, HAI PerioHansHoro po3sutky, Pecnybnika KasaxcTtaH;

acnipaHTka, CaHkT-lNeTepbyp3bKkuin noniTexHiYHWA yHiBepcuTeT MNeTpa Benukoro, Pocis

AocnigXxeHHs rno6anbHOro iHHOBaLiAHOIO Kanitany: ornag n aHaniTu4He NopiBHAHHSA

AHoTauif. Y ctaTTi gocnigkeHo rnobanbHy iHHOBaLiHY akTUBHICTb Y po3pidi 11 ranyseil NnpoMUCNOBOCTI | CEKTOPIB AifNbHOCTI Ha
nigcTaei AaHnx komnawii «Knapisenit AHanituke» (Clarivate Analytics), a came: aBiaujisi Ta 060poHa, aBToMo6inedynyBaHHs, XimidHa
Ta KOCMEeTM4YHa MPOMUCIIOBICTb, efleKTpoobnagHaHHs, NobyToBa TeXHiIKa, Mean4He obnagHaHHs, HadTorasosa NPOMUCIIOBICTb
M eHepreTuka, hapmaLleBTrKa, NporpamMHe 3abe3neyveHHs, TenekoMyHikauii, CeKTop Hayku i gocnigykeHb. MpoBeaeHo aHania
NPOBIOHNX CBITOBMX KOMMNaHIiN, SKi akTUBHO BMPOBaKYIOTb iHHOBALji Ta BeayTb 6e3nepepBHy poboTy B ranysi iHHOBaLinHNX
po3po6OoK Ta iHHOBaLiHOI AiANbHOCTI B 3a3HayeHux cekTopax. leorpadiyHmin po3nopfin 3a KifbKiCTio iHHOBaLiNHO aKTUBHUNX
KOMMaHin penTuHry mae Takuin Burnsg: CLUA — 39%, AnoHis — 34%, ®paHuis — 10%, HimevunHa — 4%, lMisgeHHa Kopes — 3%,
LLseviyapisa — 3%, fonnangia — 2%, iHwi npeacTasneHi kpaitu (LLUseuis, Ipnangis, PiHnaHgia, Kutai | TansaHb) — no 1% KoxxHa.
Knro4oBi cnoBa: iHHoBaUil; iHgekc uutyBaHHst Derwent World Patents Index; iHHoBauiiiHi kKomnanii; Thomson Innovation;
iHHOBAaUjiHA aKTUBHICTb.

" Note of the Editor: Information in the research is relevant due to the Top 100 Global Innovators report of 2016 by Clarivate Analytics. You may also see
a report published for 2017: https://clarivate.com/stateofinnovation
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Mampaesa A. I

KaHanaaT 3KOHOMUYECKMX HayK, OOLEHT Kadenpbl 3KOHOMUKM 1 MeXXayHapogHoro 6usHeca,

KaparaHgnHcKuin rocynapCTBeHHbIN yHUBEPCUTET MMeHN akapgemunka E. A. byketosa, Pecny6bnuka KasaxctaH

Crtbi6aeBa A. 3.

MarmcTp 3KOHOMUVKU, CTapLUMii Npenofasarerb, Kadegpa MeHeo)KMeHTa,

KaparaHauHCKui rocy[apCTBEHHbIN YHUBEPCUTET MMeHM akaaemuka E. A. Byketosa, Pecnybnuka KasaxcTaH;

acnupaHTka, brkekcknin rymaHnTapHbIi yHuBepceuteT nmeHn K. Kapacasi, Kuprusckas Pecny6nvka

TaweHosa J1. B.

MarucTp 9KOHOMUKMU, HayYHbI cOTpyaHuK, HVW PernoHansHoro passutus, Pecnybnuka KasaxcraH;

acnupaHTka, CaHkT-lNeTepbyprckuii nonmTexHu4eckuii ynmeepeuteT MNeTpa Bennkoro, Poccus

WccnepoBaHue rno6anbHOro MHHOBaLMOHHOIO KanuTana: 063op u aHanMTM4Yeckoe cpaBHeHue

AHHoTaumsa. B crtatbe npoBegeHo wuccnegoBaHue rnobanbHON WMHHOBAUMOHHOM akTMBHOCTU B paspe3e 11 oTtpacnei
NPOMBILLIEHHOCTN HA OCHOBE [aHHbIX ouLmanbHOro MexxayHapogHoro pentuHra komnadumm Clarivate Analytics. MNMpegctasneH
aHanM3 BedyLMX MUPOBbIX KOMMaHWiA, aKTUBHO BHEAPSIOWMX WHHOBaUWMW 1 BedyLUMX HENpepbIBHYO pabomy, B cihepe
WHHOBALIMOHHbIX Pa3paboToK U MHHOBAaLMOHHON AeATENbHOCTW B pa3pese Kaxx4ol oTpacneBon NpuHagie)kHoeTn.

Knrouesblie cnoBa: nHHoBauuu; Derwent World Patents Index; komnaHun — nHHoBatopsbl; Thomson Innovation; nHHoBaLoHHas

AKTUBHOCTb.

1. Introduction

Innovations have a global dimension and are at the core of
the world economy. A study of global performance in the area
of patent registration helps us understand what issues raise
interest, what companies are leading and what regions are
particularly active. Based on data provided by Clarivate Ana-
lytics, we review the world’s leading companies that are cur-
rently active in innovation processes in terms of the industries
where they operate and show trends in the area of innovation.

2. Brief Literature Review

Issues related to global performance in the area of innova-
tion activity, innovation management and intellectual property
have already been studied by distinguished scholars such as
A. Bellucci [1], J. Brochner [2], J. Tidd [3], J. Frishammar [4],
J. Rodriguez and M. Gomez [5], and others.

Among recent publications, it would be worth singling out
works by authors such as L. Fedulova [6] who reveals the state
of and trends in science and technology cooperation between
Ukraine and the Russian Federation, and gives a compara-=
tive analysis of the level of innovative development of thelEU
member states and Ukraine; V. Plotnikova [7] who examined
the importance of skilled personnel in managingational in-
novation systems using the example of the RusSian industry;
N. Kurmanova and D. Aibosynova who analysé statistical indi-
cators of Kazakhstan’s innovative development as compared
to technologically advanced countries.

3. Purpose

The purpose of the article is togeonduct a study on the
global innovation activity by industry seetorsiand to review the
world’s leading companies that are currently active in innova-
tion processes.

4. Results

In 2016, Clarivate Analytics published its Top 100 Global
Innovators report whichihonours®100 companies that are ac-
tive in innovationgrocesses. The ranking is based on data re-
lated to the global‘innovation index by four main categories:
capacity, suécessy global and influence. Let us examine each
criterion more closely.

CapacityyfThe study focuses on companies with 100 or
fnore innovationEpatents from the most recent 5 (innovations
heither specified earlier nor referred to in Derwent World Pa-
tents Index). If a company complies with the criterion, it is fur-
ther‘evaluated by the remaining criteria.

Sueeess. The success metric measures the ratio of inno-
vations described in published applications (those patents
which are filed and publicly published by the patent office but
not yet granted) to inventions protected with granted patents
over the most recent five years.

Global. Protecting an invention in major world markets is
an indication of the significant value a company places on its
innovations and intellectual property. The number of funda-
mental inventions that have quadrilateral patents in their pa-
tent families, according to the Quadrilateral Patent Index by
Clarivate Analytics, is calculated to create a ratio that shows
which companies place a high value on their portfolios in ma-
jor world markets.

Influence. This metric can be detefminediby leoking at how
often it is subsequently cited by other companies in their in-
ventions. Through the Derwent Patent Citation' Index database,
citations to each organisatiop’s patents‘are counted over the
most recent five yearsf excludingéself Citations.

Such an analysis, and as a result the obtained ranking, was
made possible by using tools créated by Clarivate Analytics,
such as the DerwentWorld“Patents Index and the Thomson In-
novation and Derwent RPatent Citation Index. Although the over-
all methodology of the study is focused on patents, the article
gives atiew of scientific research on which the studied innova-
tions are based, with information received from Web of Science,
an online 'sgientific €itation indexing service. As regards data on
pharmaeeutical \companies, the relevant information was vet-
ted and verified basing on the results of clinical tests presented
byieompanies, which are available at Cortellis associated with
Clarivate Analytics.

It is"important to note that the world companies leading in
different sectors of the economy that are currently active in in-
novation processes in terms of the industries where they ope-
rate and which are included in the ranking spent USD 227 bil-
liom or more on research and development in 2015. It is applied
knowledge that generates the continuous flow of innovation
in the economy which meets the changing needs and which
often creates the needs. And is man who generates innovations,
which is why the pole of human capital is considerably growing
in the innovative economy. Human capital is a strategic asset
conditioning the country’s ability to be competitive under the in-
novative economy. It is characterised by its ability to engage in
innovation processes, to adapt to changes in the external and
internal environments, to assess effects of globalisation, etc.

Given the rapid pace of development and commercialisa-
tion of innovations, elaboration of analytical solutions, which
would allow for the protection and commercialisation of new
ideas, as well as the acquisition of up-to-date information re-
levant to existing analogues of products and the volatile situa-
tion in the world market of innovative products, is of growing
importance for many companies. Whereas earlier the compa-
ny Thomson Reuters dealt with the issues involving intellec-
tual property and science, bringing closer together all the tools
at disposal of Clarivate Analytics has allowed the company’s
subscribers worldwide to access to constantly updated infor-
mation on scientific and academic research work, patent ana-
lysis, standards, pharmaceutical and biotechnology develop-
ments and brand protection. Today, Clarivate Analytics is an
independent company with over 4,000 staff members, working
in more than 100 countries and running well-known brands
which, among others, include Web of Science, Cortellis, Der-
went Innovation, Derwent World Patents Index, CompuMark,
MarkMonitor and Techstreet. Table 1 presents top global inno-
vators in terms of industries.

Analysing the data shown in Table 1, we should notice that
each of the companies presented in the table has its particu-
lar specialisation, closely cooperates with different research
bodies or has research units engaged in innovative develop-
ments and their further commercialisation.
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Tab. 1: 2016 top global innovators in terms of 11 industry sectors

Company Country Company profile
Aerospace & Defense
Boeing is one of the world’s largest manufacturers of commercial jets and military aircraft, as well as satellites,
rotorcrafts, electronic and defense systems, and launch vehicles; the largest lead contractor of the US military-industrial
complex by annual order volume. The corporation consists of two major business units, which are Boeing Commercial
Boeing USA Airplanes (commercial aviation) and Boeing Integrated Defense Systems (defense and aerospace products and
services). Innovative products include: jets with improved security and safety, provided with network capabilities
enabling flights with regard to analytical data; technologies that ensure easy navigation and routing for aircraft;
paperless technology on the flight deck [9; 10].
Automotive

Aisin is a Japanese company that primarily manufactures and sells auto parts for automotive companies such asfToyota,

Aisin Seiki Japan Audi, BMW, Nissan, Suzuki, Volvo and others. Other products include lifestyle and wellness related products such as gas
heat pump products, sewing machines, medical equipment, etc. [11].

Chemicals & Cosmetics
3M Company is a multinational conglomerate corporation producing more than 50,000 products for théymedicalymarket
3M Company USA and various industries, including the automobile industry, the oil and gas industry, the mining industry, etc. (e.g.
adhesives, abrasives, etc.) [12].
Hardware & Electronics
Advanced Micro Devices is a semiconductor design innovator and the second largest manufacturer‘@fyprocessing units
Advanced Micro based_on the x86 architectL_Jre, with a market share of 16.9% in 2014. It is also one of the largest manufacturers of
Devices USA graphics processors and chipsets for motherboards and flash memory. Hewlett-Packard, DeliffA€es, and others are the

company’s strategic partners. Its main competitors are Intel (production of processing unitsiand chipsets)@nd Nvidia
(production of graphics processors) [13].

Household Goods

General Electric USA l General Electric is a diversified company with businesses across many industries. It§ widehrange of products includes
locomotives, power units (in particular nuclear reactors), gas turbines, aircr@ft endines, &te.)f14].
Institution & Government R ch
CNRS,
The French The French National Center for Scientific Research is the largest govétament=funded research organization under the
National Center France | administrative authority of France’s Ministry of Research, dealing with basic'and applied research at the national level
for Scientific [15].
Research
Manufacturing & Medical
Becton Dickinson is an international medical technology company Wwhich manufactures and sells a broad range of
Becton USA medical supplies, devices, laboratory equipment and diagnestic products, including medical supplies, antibodies and
Dickinson reagents. It focuses on ways to improve drug delivery, infectious disease and cancer surveillance, as well as support for
drug development [16].
Oil, Gas & Energy,
Alstom is a large French machine-building compamy, and one of the world leaders, along with Siemens u Bombardier, in
Alstom France the production of energy equipment and rail transport. High-speed trains of the fourth generation represent the latest
developments by Alstom in the area of rail trafsportation. In 2016, the company introduced Coradia iLint, the world’s
first hydrogen-powered passenger train [17Z].
Phatmaceuticals
Abbott Abbott Laporgtories is an international company aimed at improying peqple’s Iiv?ng by 'developing new produgts and
Laboratories USA technologies in healthcare. A broadfrange,of advanced solutions in the field of diagnosis, medical devices, children and
health food, as well as on the medicine market,“€nables the company to be successful in more than 150 countries [18].
Software
Amazon is an American elegtronic’@@mmerce company and the largest Internet-based retailer focused on selling mass
Amazon USA consumption products.
Filing of a patent applicationfor storage and delivery of goods with the use of airships and unmanned aircraft on 5 April
2016 is one of the cgmpany’s latest achievements [19; 20].
Telecommunications
Apple is an Américan company that manufactures personal and tablet computers, music players, smartphones and
Apple USA related software."With innovative technology and aesthetic design, Apple has built its unique reputation in consumer
electronicsi The company has the world record for market capitalisation [21; 22; 23].

Source: Compiled by the authors based'oni2016 Top 100 Global Innovators by Clarivate Analytics

In general, the global distribution of innovators is as
follows: the USA - 39%, Japan - 34%, France - 10%,
Germany - 4%, So@th)Koreag3%, Switzerland - 3% and
the Netherlands £2%. Allithe other innovators shown in the
ranking and representing other countries (Sweden, Ireland,
Finland, Chiffaand Taiwan) account for 1% each.

The Americas are represented by two countries, which are
the USA,andiCanada. Herewith, the number of innovation-ac-
five companiesiin‘the USA increased by14% in the reporting
periodffrom 35 to 39 units, while none of Canadian companies
wasfranked in 2016, unlike 2015 when Canada was represen-
ted by 1 firm in the ranking.

Asi@*has a more extensive geographical structure and is
represented by four countries (Japan, South Korea, China and
Taiwan) in the 2016 ranking, whereas the number of countries
in the 2015 ranking was three. It is not surprising that Asia is
represented by the regions mentioned above because that is
where the largest global manufacturers, such as Bridgestone,
Canon, Fuijifilm, Honda Motor (Japan), Huawei (China), LG Elec-
tronics and Samsung Electronics (South Korea).

Europe with its eight countries is most widely represen-
ted in the ranking. The largest number of innovation-active
companies is in France (10), Germany (4) and Switzerland (3).
According to the ranking, the largest companies that intro-
duce innovations are Safran, Arkem and Alstom in France;

BASF, Fraunhofer and Bayer in Germany, and TE Connecti-
vity, Novartis and Roche in Switzerland.

As regards the top 100 global innovators in terms of indus-
tries in 2016, it should be noted that Hardware & Electronics
is the undisputed leader with its 29% of the total number of
companies. It is followed by Manufacturing & Medical, while
Automotive and Chemicals & Cosmetics with their 9% hold
the third position in the ranking.

7% of the total number of innovative companies is en-
gaged in Household Goods, while Telecommunications ac-
counts for 12% of the companies. The share of companies in
Oil, Gas & Energy and Institution & Government Research is
5%. Meanwhile, Aerospace & Defense accounts for 4% of the
total number of innovative companies.

Importantly, the share of Hardware & Electronics increased
by 4%; however, it is lower by 10% if compared with 2014
(29% in 2015 to 39% in 2014). Altogether, the companies con-
stituting this industry had the lion’s share (40%) of the ranking
in the 2012-2014 period.

With regard to Manufacturing & Medical, we notice a reduc-
tion in the share, which was 3%-9% in 2016 compared to 12%
in 2015. There is a need to emphasise an increasing share of
pharmaceutical companies. Their share had been steadily gro-
wing since 2011 and reached 7% in the 2015-2016 period. Sig-
nificant reduction in profits, increased prices both on the part of
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competitors and suppliers, as well as on the part of other market
participants, and changes in both national and international regu-
lation of the pharmaceutical market are the factors that have pro-
moted most companies to develop and implement innovations.
The largest innovation-active companies are American and Euro-
pean manufacturers such as Abbot Laboratories, Bayer, Bristol-
Myers Squibb, Johnson & Johnson, Merck, Novartis and Roche.

In 2015, the segment of manufacturers of medical equip-
ment was represented by a number of leading innovative com-
panies, among which are Olympus Optical, Siemens, Toshiba,
Samsung, Terumo, Philips, Canon, Medtronic and Covidien.

Olympus Opitical is a leading manufacturer of optical and
digital products using advanced technology in the field of audio-
visual equipment, endoscopy, microscopy, bioanalysis and
diagnosis. According to the Derwent World Patents Index, the
number of inventions by Olympus Optical was 818 in 2015.

Siemens is one of the world’s largest manufacturers of medi-
cal equipment. In 2015, the company patented 638 inventions.

Toshiba, a Japanese global company, is also among three
leading manufacturers of medical diagnostic equipment. In
2015, the company obtained 627 invention patents.

As mentioned previously, automotive companies have the
largest share in the ranking. Largely, the automotive industry
is represented by Asian manufacturers (7 out of 9 companies),
among which are Aisin Seiki, Bridgestone, Honda Motor,
JTEKT, Nissan Motor, Toyota Motor and Yazaki. In 2015, the
innovation activity of the above companies decreased by
17.5% when compared to the year 2014 (15,000 inventions in
2015 to 18,300 in 2014).

As regards innovations in the area of vehicles operating
on alternative energy sources, the Japanese company Toyota
significantly surpasses its competitors: it has patented ap-
proximately 10,000 inventions over the past year. The Ger-
man company Bosch ranks second with its 3,000 inventions.
Altogether, 10 out of 12 segments show a positive trend in
the global automotive market. Here, maximum values have
been achieved with regard to alternative energy vehicles (21%
of the total number of innovations in the global automotive
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market), navigation systems (11%), safety (11%), transmis-
sion (11%), car seats, seat belts and airbags (10%).

Chemicals & Cosmetics accounts for 9% of innovative
developments worldwide. Skin Care, Make-up and Hair Care
have been leaders in the relevant sectors since 2014. Toilet-
ries and Antiperspirants are in top five. All the industry sectors
under analysis, except for Skin Care, showed a decrease in in-
novative activity in the 2014-2015 period, which resulted in a
reduction in the number of innovative developments.

Brazil became a leader with regard to scientific research in
the field of cosmetics. The University of Sdo Paulo is ranked 15t
on the list, while the University of Campinas is in the 8®\place.
It is not surprising because Brazil is among the top five coun-
tries by the annual number of cosmetic surgeryfoperations.

5. Conclusions

The study on the global innovation agtivity has identified
the world’s most innovative companiesinyvarious sectefs of
the economy. For instance, Boeing is the leading manufactu-
rer in the aerospace and defense industky; thefellowing com-
panies occupy the relevant positions{ Aisin Seikiis ranked 1
in the automotive industry, 3M Cofapany - in chemicals and
cosmetics, Alstom - in oil, gas and energy.

The companies’ shares oy industry. sectors show that
Hardware & Electroni¢s is the undisputedileader in the area
of innovations with it$29% of the otal number of compa-
nies. It is followed by Manufacturifig & Medical. The Automo-
tive and Chemicals‘&Cosmeties sectors hold the third posi-
tion in the ranking. Aceording to official statistics, 39% of in-
novative ¢ompanies are loeated in the USA; 34% of innova-
tive companiesiis registered in Japan, while France accounts
for 10% ef innovative companies.

The Americas are represented by two countries, which are
the USA,and €anada. Asia has a more extensive geographical
structure“and is represented by companies located in Japan,
South Korea; China and Taiwan. According to the ranking by
Clarivate Analytics, Europe represented by eight countries has
theylargest number of companies. The largest number of inno-
vation-active companies is in France, Germany and Switzerland.
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