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Abstract. A brief analysis of the situation is presented, which reflects the current state of the scientific and technologi-
cal sphere in Sweden. The emphasis is placed on the need to introduce OECD standards in our country, which is one of
the key imperatives in the implementation of scientific and technological policy. Based on the analysis of the conceptual
apparatus and the study of scientific literature, approaches to the analysis of the scientific and technological sphere
are presented. The size of intramural R&D expenditures in Sweden in 2015-2020, as well as their relationship to gross
domestic product examined and analyzed. It is noted that accounting for intramural R&D expenditures is carried out in

accordance with international OECD standards, primarily in accordance with the « FRASCATI» Manual. Information on
indirect incentives, the purpose of which is to increase motivation among researchers to implement and execute R&D
projects, is provided. The author's proposals have been formulated and supplemented, the implementation of which
will ensure the effective development of scientific and technological policy in the Republic of Kazakhstan.
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Sweden is a country located in Northern Europe
on the Scandinavian Peninsula, which is one of
the states of the European Union and a member of
the Organization for Economic Cooperation and
Development (OECD, France Paris).

Introduction. Sweden is a European innovation
leader and ranks first among the European Union
countries in terms of intramural R&D expenditures
relative to GDP (3,53% in 2020).

Thus, it can be stated that Sweden has performed
the main scientific, technological and innovative goal
of the European program «Europe 2020 strategy», as
well as the «Horizon 2020» program to achieve by
all countries of the European Union the value of the
level of intramural R&D expenditures in relation to
GDP of at least 3% by 2020 [1].

The author notes that today only a few countries
of the European Union have achieved this goal.
Among them are Belgium (3.38%), Austria (3.22%),
Germany (3.13%) and, in fact, Sweden itself [2].

The world leader in this indicator now is Israel. In
this country, the value of the level of intramural R&D
expenditures in relation to GDP in 2020 was 5.44%,
which is 0.3% more than in 2019 [4].

The aim of the work is to analyze and assess the
current situation reflecting the innovation ecosystem
of Sweden.

To achieve this goal, the following tasks are
solved in the article:

- strategic documents adopted at the national level

that contribute to the development of the innovation
environment in Sweden are presented;

- statistical data reflecting the dynamics of the
ratio of intramural R&D expenditures to GDP in a
number of OECD countries that are world innovation
leaders are presented;

- emphasis is placed on the main OECD standard
(the «FRASCATI» Manual), which contains key
terminological aspects that reveal the main definitions
used in the scientific, technological and innovative
sphere;

- recommendations have been formulated, the
implementation of which will improve the innovation
ecosystem of our country.

Materials and research methods. The main role
in the formation and development of the environ-
ment in which R&D projects carried out in Sweden is
played by the state. After the end of the Second World
War, the country began to pursue a coordinated policy
in the field of R&D. The Swedish Council for Science,
which was established in 1962, became an advisory
body in the field of scientific activity and scientific
and technical policy. This structure is managed by
the Prime Minister of the country, and the council
includes ministers directly related to R&D (ministers
of education, finance, industry, agriculture, defense,
representatives of leading industrial firms, non-profit
organizations, as well as outstanding scientists and
researchers).

The Swedish Ministry of Education, as the key



body overseeing the implementation of R&D policy,
manages the research activities of all universities
in the country. The remaining ministries and their
subordinate organizations (depending on the field of
activity) are responsible for specific areas and relevant
branches of R&D, which are carried out by the state
and private research companies, organizations, as
well as enterprises of the non-profit sector.

The key functions for the development of R&D
projectsare carried outby sevenstateresearch councils,
whose activities are controlled by a special state body.
This is a Scientific Preparatory Commission. Within
the framework of the functioning of the state research
councils, the issues of formation and development of
fundamental, applied and experimental research in
the field of natural, technical, social and humanitarian
sciences, medicine, agriculture and forest lands are
considered. Recently, research in the field of nuclear
energy has become increasingly important.

The world-famous administrative scientific center
is the Royal Swedish Academy of Sciences, whose
activities are mainly aimed at the development of
mathematics and natural sciences, the organization
of congresses, symposiums, relations with foreign
and international scientific centers, as well as the
awarding of the Nobel Prize in Physics and Chemistry.

In Sweden, there is a clear division in the
implementation of R&D projects. For example, at
universities, in organized research institutes and
centers, fundamental research is carried out, which is
an experimental or theoretical activity aimed mainly
at obtaining new knowledge of a fundamental nature
about phenomena and observed facts, without special
plans for their practical application.

Research institutes and design bureaus of leading
industrial concerns and centers, working under the
guidance of relevant ministries, carry out applied
research and development work. Among them are
the Research Institute of Atomic Physics, the Aviation
Research Institute and others. It is customary to refer
to applied research as original research undertaken
with the aim of obtaining new knowledge and
aimed mainly at achieving specific practical goals or
obtaining specific results.

It also reflects the final development work,
which is a systematic activity based on existing
knowledge obtained as a result of research and / or
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practical experience, aimed at the production of new
materials, products or devices for the introduction of
new processes, systems and services, or a significant
improvement of existing or implemented.

The main scientific, technological and innovative
potential among Swedish higher education
institutions is concentrated in such universities as
Uppsala University (Uppsala Universitet, founded in
1477), Lund University (Lunds universitet, founded in
1666), Gothenburg University (Goteborgs universitet,
founded in 1954), Karolinska Institute (Karolinska
institutet, founded in 1965) and the Royal Institute of
Technology (Kungliga Tekniska hogskolan, founded
in 1970).

According to 2021 data, all these educational
institutions are included in the 500 universities of
the QS University Rankings. For example, Lund
University (Lunds universitet) occupies the 97
position in this ranking, Uppsala University (Uppsala
universitet) is on the 124™ position, Stockholm
University (Stockholms universitet) is on the 181
place [5].

A brief analysis of the current situation. The
key indicator characterizing the scientific, technolo-
gical and innovative development of the R&D sphere
of any country is the relation of intramural R&D
expenditures to GDP.

According to statistics, the level of intramural
R&D expenditures in relation to GDP in Sweden in
2020 was 3.53%, which is 0.12% more than in 2019
and 0.21% more than in 2018 (see table 1 and figure).

It is also noted that the value of intramural R&D
expenditures in the considered period in Sweden
tended to increase.

Thus, the value of this indicator in Sweden in
2020 amounted to 175,825 million SEK, which is 2,154
million SEK (or 1.24%) more than in 2019 and by 8,882
million SEK (or 5.32%) is more than in 2018.

In a long-term analysis of the dynamics of the
level of intramural R&D expenditures to GDP (we
consider five-year period), the value of this indicator
increased by 0.32% and amounted to 3.53% in 2020,
which confirms the status of the scientific, techno-
logical and innovative European Leader, that is, the
first place among the European Union countries in
terms of intramural R&D expenditures to GDP.

The basic principle in accounting for intramural

Table 1 — Intramural R&D expenditures and its relation to GDP in Sweden in 2015-2020

Indicator 2015 2016 2017 2018 2019 2020
Gross domestic product, min. SEK* 4723053.0 1 4818179.04934732.15028403.6 |5092991.2 4980878.2
Intramural Research and Development |5, g1 | 156109 | 165807 | 166943 | 173671 = 175825
expenditures, min. SEK
Intramural Research and Development
expenditures and its relation to GDP, % 3.21 3.24 3.36 3.32 3.41 3.53

Source: https://www.scb.se/en/ — Official website of the Statistical Agency of Sweden [3].

* SEK — Swedish krona.
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R&D expenditures, which is followed by the Swedish
state statistical authorities, is the allocation of sources
of R&D financing (sources of funds) and sectors
of R&D (sectors of performance). The sources of
funding and R&D sectors are clearly defined in the
OECD «FRASCATI» Manual.

When conducting statistical accounting in
Sweden, the following main sectors are provided for
the formation and financing of R&D:

- business enterprise;

- government;

- private non-profit;

- higher education.

As can be seen from table 2, the largest values
of the intramural R&D expenditures are occupied
by the business enterprise sector Sweden (127,707
million SEK in 2020).

The lowest value of intramural R&D expenditures
is noted in the non-profit sector. The value of this
indicator in 2020 amounted to 205 million SEK, which
is 3 million SEK (or 1.49%) more than in 2019 and by
17 million SEK (or 9.04%) more than in 2018.

According to table 3, in terms of shares, as well
as in absolute terms, intramural R&D expenditures
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in the business enterprise sector are of the greatest
importance. In the implementation of R&D, their
share in 2020 in total intramural R&D expenditures
amounted to 72,3%.

Thus, the share of the Swedish business sector's
intramural R&D expenditures to GDP in 2020 was
more than 2.55% (i.e. 3.53% * 72.3% / 100%).

The state actively pursues a policy related to
direct and indirect incentives for business to invest
in R&D.

In Sweden, the forms of direct financing of R&D
include grants allocated by the state, business and
non-profit sectors. It can also be grants and programs
of the European Union.

The methods of indirect business incentives
usually include various forms of tax credits and
concessions (research and development tax credits,
tax allowances), which are actively used in the
modern world in countries striving for global
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Table 2 — Data on intramural R&D expenditures by the sectors of performance in Sweden in 2015-2020, million SEK

Year Business Government Higher education | Private non-profit =~ R&D as share of
enterprise sector sector sector sector GDP
2015 105 654 5183 40 492 281 3.21%
2016 108 623 5315 41 868 303 3.24%
2017 118 262 6 005 41343 197 3.36%
2018 118 449 6 037 42 269 188 3.32%
2019 124523 7 837 41 109 202 3.41%
2020 127 207 7729 40 684 205 3.53%

EZT source: https://www.scb.se/en/ — Official website of the Statistical Agency of Sweden [3].
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Table 3 — Data on the levels of intramural R&D expenditures to GDP by implementation sectors in Sweden in

2015-2020, %

Year Business Government Higher education | Private non-profit =~ R&D as share of
enterprise sector sector sector sector GDP
2015 69.7 34 26.7 0.2 100.0%
2016 69.6 34 26.8 0.2 100.0%
2017 71.3 3.6 24.9 0.1 100.0%
2018 71.0 3.6 25.3 0.1 100.0%
2019 71.7 4.5 23.7 0.1 100.0%
2020 72.3 4.4 23.1 0.1 100.0%

Source: https://www.scb.se/en/ — Official website of the Statistical Agency of Sweden [3].

GDP was 0.021% [4].

In conformity with the tax legislation in Sweden,
there is a reduction in social insurance payments
for employees engaged in R&D in commercial
enterprises. Under this mechanism, the amount of
such deduction for a company can be up to 230,000
SEK per month. On the one hand, this is an incentive
for an employee to engage in R&D and have more
income paid by the company. On the other hand, this
represents a benefit for the company in the form of
an additional deduction when determining corporate
income tax (income tax).

Conclusions. Sweden's scientific and techno-
logical experience in organizing direct and indirect
financing of the R&D sector, which is an innovative
European leader, can also be used in the Republic
of Kazakhstan, which is striving to enter the top 30
advanced countries of the world.

The author believes that in the Republic of
Kazakhstan it is necessary:
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- to improve the system of direct and indirect
incentives that would interest business entities in
investing in R&D projects;

-based on the best practices of countries
that are world leaders in the field of R&D, to
develop and implement domestic methodological
recommendations for business on the implementation
and performance of intramural R&D expenditures in
accordance with OECD standards;

- study international R&D legislation, develop
and improve proposals, the implementation of
which would increase the level of intramural R&D
expenditures in relation to GDP;

- widely promote and cover in the media and
on television the OECD standards necessary for
accounting for intramural R&D expenditures;

-to hold thematic conferences, forums and
round tables at the universities, research institutes,
enterprises, etc.

. https://ec.europa.eu/ — official website of the European Commission (Belgium, Brussels).

. https://ec.europa.eu/eurostat — official website of the Statistical Office of the European Union.

. https://www.scb.se/en/ — official web-site of Sweden Statistics.

. www.OECD.org — official web-site of OECD (Organization for Economic Co-operation and Development, France, Paris).
. www.topuniversities.com/university-rankings — official website for the world university ranking QS University Ranking.

LlleeyuaHbIH UHHOBAYUAAbIK 3KOXYlieCiH cnamucmukansiK 6aranay. AFeiMOarbl y#ardailidel cunammay
M(aHe manday

LUAUKUH flinmyxammed Hypaanyavl, 5.f.K., Kagedpa merzepywici, shaikindimash@mail.ru,
«MaHaw Ko3sbibaes ambiHOarbl Conmycmik Kazakcmax yHusepcumemi» KeAK, KazakcmaH, lemponaesn, [MywKuH

Keweci, 86.

AHOamna. LLiseyusadarsl FbibIMU-MEXHOM02UAMbIK CANAHbIH Ka3ipai #ardaliblH KepcememiH xaroaliFa KbicCKawa masn-
day bepinzeH. bi3diH enimizoe IblJY cmaHOapmmapsiH eHaizy KaxemminiziHe 6aca Ha3ap ayoapbindbl, 6y Folsbi-
MU-MEXHO02UASMBIK CAACamMmMbl Xy3ez2e acbipy KesiHoezi Hezizei umnepamusmepliH 6ipi 60a6in mabelaadel. Tyxcoi-
pbIMOAManbIK annapammel manday #aHe folabiMu a0ebuemmepdi 3epmmey Hezi3iHOe FblabiMU-mexHO102UANbIK
canaHel manday macindepi ycoiHblaraH. 2015-2020 sbindapoarsi LLseyusdars! F3TKMK-Fa iwKi WoiFbIHOAPObIH Meswepi,
COHOQU-aK 01apPObIH HAAMbI iWKi OHIM2e KaMbIHACbI KApacmbipblaadsl aHe mandaHaowbl. F3TKXK-rFa iwkKi weiFeiHOap-
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Obl ecenke any IblAY xanvikapansik cmaHoapmmapsiHa calikec, bipiHwi kezekme « ®PACKATU » 6acuwibinbiFbiHa calikec
Hcy3eae acbipblaamelHsl aman emindi. 3epmmeywinepdin F3TKMK #06aaapbiH #y3e2e acbipyra ¥aHe opbIHOayFra 0e2eH
bIHMACLIH ApMmMBbIPyFa 6aFeiMmmansaH MAHaMA bIHMAAAHObIPYAApP Mypansl aKnapam bepineeH. ABMOpsbIK YCbiHbIC-
map myxcbipbIMOansin, mosabiKmelpblndel, 0aAapobl icke aceipy KasakcmaH PecnybauKacelHOO fblablMU-mexHo02u-
AAbIK cagcammelH muiMmoi 0amybliH KAMMAMACbI3 emy2e MYMKIHOIK 6epedi.

Kinm ce3dep: manday, iwki woelFbiHOAP, FolabiMu-3epmmey #aHe maxcipubesni-koHCmpyKmopolK ¥ymoeicmap, 3blJY,
KondaHbasnbl, sKcnepumeHmmikK, Hezizei 3epmmeynep, kepcemekiw, « PPACKATU» Hyckaynelk.

Cmamucmuyeckas oyeHKa UHHOBOL{UOHHOﬁ 3Kocucmemel Lllseyuu. Xapakmepucmuka u aHanus mexymeﬁ
cumyayuu

LUAUKUH fuumyxammed HypaaHosuy, K.3.H., 3a8. kagedpoli, shaikindimash@mail.ru,
HAO «Cesepo-KazaxcmaHcKuli yHugepcumem umeHu MaHawa Kosvibaesa», KazaxcmaH, [lemponasnosck,
yn. lMywkuHa, 86.

AHHOmayus. lpedcmasneH Kpamkuli AHAAU3 CUMYAYUU, KOMOPAA OMPaAXaem mekyujee cocmoaHue Hay4YHo-mexHo-
noau4eckoli cipepol 8 LLiseyuu. COenaH akyeHmM Ha Heobxooumocmu sHedpeHusA 8 Haweli cmpaHe cmaHdapmos O3CP,
Ymo AeaAemca 00HUM U3 KA0YEeBbIX UMMepamueos npu ocywecmesneHuu HayyHo-mexHonoauyeckol nonumuku. Ha
OCHOBe aHaNU3a MOHAMUUHO20 aNnNapama u usy4eHusa Hay4yHol numepamyps! npedcmasaeHsl MoOXo0bl K aHAAU3Y
Hay4YyHO-mexHono02u4YecKol cghepbl. PaccmompeHs! U MpOaHAAU3UPOB8AHbLI pa3mepsbl 8HympeHHUx 3ampam Ha HUOKP
8 Lseyuu 8 2015-202022., a makx#e ux omHoweHue K 80a1080My 8HympeHHeMy npodykmy. Omme4yeHo, Ymo yyem
8HympeHHuUx 3ampam Ha HUOKP ocywiecmendaemcs 8 coomeemcmauu ¢ Mmex0yHapooHeiMu cmaHdapmamu O3CP, e
nepsyto o4epedsb, 8 coomesemcmeauu ¢ Pykogodcmeom « DPACKATU ». [TpusedeHa UHGOPMayUs O KOCBEHHbIX CMUMYAX,
Uesnbr Komopbix A8AAemca pocm Mmomusayuu cpedu uccnedosamerneli K ocyujecmeseHuro U 8einonHeHuto HUOKP-npo-
ekmos. ChopmynuposaHsl U AOMOMHEHbI ABMOPCKUE NPedA0OHEHUS, peaau3ayusa Komopbix no3gosaum obecredumes s¢h-
hekmusHoe pa3sumue HayYHO-mMexHOM02UYeCcKoU noaumuKu 8 Pecnybauxke KazaxcmaH.

Knrouessie cnosa: aHanus, sHympeHHuUe sampamel, Haquo-uccnedosameanKue U OrblmHO-KOHCMPYKMopcKue pa-
60omebl, O3CP, npuKknadHble, sKcnepuMeHmanbHele, hyHOaMeHmManbHbie uccaedo8aHuUsA, NoKasamens, Pykosodcmeo
«DPACKATU ».

. https://ec.europa.eu/ — official website of the European Commission (Belgium, Brussels).

. https://ec.europa.eu/eurostat — official website of the Statistical Office of the European Union.

. https://www.scb.se/en/ — official web-site of Sweden Statistics.

. www.OECD.org — official web-site of OECD (Organization for Economic Co-operation and Development, France, Paris).
. www.topuniversities.com/university-rankings — official website for the world university ranking QS University Ranking.
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