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Uncovering New Economy Potential of Russian Regions
on the Basis of the Last 20 Years Dynamics’ Analysis:

Recent global events have accelerated new technologies implementation worldwide. This process can
likely lead to a future increase in regional disparities, especially in large developing countries such as Russia.
Resource-based growth, which prevailed in the last 20 years in Russia, could slow down technological change in
most regions. We aimed to assess regional potential for new economy formation based on its previous dynam-
ics in 2000-2020. For that purpose, we developed a complex index that evaluates regional ability to create, use
and disseminate new knowledge and technologies. There were long-term upward trends of most of the indica-
tors in Russian regions due to intensive interregional alignment policy and a rapid spread of information and
communication technologies. Economic growth, according to the Granger test results, contributed to the new
economy formation. However, many research and development (R&D) indicators did not achieve higher values
in comparison with 2000, when the oil prices started to grow. The growth rates in recent years have been low,
and the share of R&D employees and R&D expenditures as well as entrepreneurial activity have declined es-
pecially in 2020. A significant but decreasing divide remains between leading and lagging regions. In accord-
ance with the identified types of regions, it is necessary to pursue a diversified regional policy. Our results can
be used to justify smart specialisation principles in Russia. Indirectly the study measures the resilience, or ad-
aptability of regions to crises.

Keywords: techno-economic paradigm, knowledge economy, technological change, Russian regions, index, in-
novation, human capital, information and communication technologies, smart specialisation, digitalisation, entrepre-
neurship, resilience.
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PackpbiTMe noTeHUMana HOBOM 3KOHOMMKMU B permoHax Poccum Ha oCHOBe aHanu3a ero AMHaAMUKH
nocneaHux 20 net

Co0Obimust nociedHUx Jiem YCKOpuiu eHedpeHue HO8bIX MeXHON02Ull 80 8ceM Mupe. Imom npoyecc, 8e-
POSIMHO, MOXCeEM Npueecmu K y8eauueHUr PecUuOHAIbHbIX PAasiuyuli, 0COGEHHO 8 KPYNHbIX Pa38UBanuUjuxcs
cmpanax, maxkux xaxk Poccusi. Pocm, ocHosaHMbili Ha pecypcax, npeodnadaswuti 8 Poccuu 8 nocnednue 20
Jlem, Moz 3ameo0nUms mexHoa02uuecKue usMeHeHus 8 6oNbIWUUHCIMEe pe2uoH08. B cmamuve ucciedyemcs pezuo-
HAbHLIT nomeHyuan 071 popmuposanust HoGoul IKOHOMUKU HA OCHOGe aHanusa ee npedsldyujeti OUHaAMUKU.
Zlna amozo Gvin paspabomax KOMNaeKCHslii UHOEKC, OUeHUBarnuwuli chocoGHOCMb pPecUuoH08 c030asams, Uc-
noib308amb U pachpocmpaHsims Ho8ble 3HAHUsL U mexHonozuu. B pezuoHax Poccuu Habaodanacs MHozosem-
HAS1 meHOeHYUsl K pocmy 6onsUIUHCIMea nokazamereti 61azodaps 8vipagHusaioujeti pe2zuoHanbHoli noaumuxe
u 6bicmpoMy pacnpocmpaHeHuro UHGOPMAaYUOHHO-KOMMYHUKAYUOHHBIX mexHonozull. Pe3ynemamst mecma
Ipetindncepa nokasanu, 4mo IKOHOMUUECKUL pocm cnoco6cmeosal popmupo8aHuto Ho80L IKOHOMUKU, XOms
06pamHoe 81USHUE UHOEKCA 3HAHULI HA pe2UOHANbHbIL pocm He nodmeepouioce. [Ipu amom mMHozue cpedHepe-
2UOHAIbHBIE XAPAKMEPUCTNUKU He npesbicuiu 3HaueHuli Hauana 2000-x 2z., K020a UeHbvl Ha Hemb Hauaau pa-
cmu. Temnsl IKOHOMUUECKO20 pOCMA 8 NOCIe0HUE 2000l OblIU HU3KUMU, a donu 3aHsimeix 8 HUOKP u pacxodos
Ha HUOKP , a makae ni10mHoCcms Manozo OU3Heca CHU3UIUCL , 0C0OeHHO 8 hepuod KopoHakpusuca 2020 zoda.
Mexcdy sedywjumu u omcmarnuwjumMu pe2uoHamu CoOXpaHsemcs 3HauumensHolii paspole. B coomeemcmauu ¢ 8vi-
ABNEHHBIMU MUNAMU PE2UOHO08 Heo0X00UMO Nposoduims dusepcuduUyUpPoOBaHHy0 PezUOHANIbHYIO NOJIUMMUKY.
Pe3ynemameat uccnedosaust Mozym 6uims UCNO01b308AHbL 011 000CHOBAHUS NPUHYUNO8 YMHOI cheyuanusayuu
8 Poccuu. B cmamee usmepsiemcs ycmotiuugocme uiu adanmugHoCmb pezuoHo8 K KPUusucam.

KiroueBble c/10Ba: TeXHMKO-IKOHOMMYECKAsI Imapaaurma, SKOHOMMKa 3HaHM]>'I, TE€XHOJIOTMYeCKMe naMeHeHusd, pe-
TMIOHbI POCCI/[I/I, MHOEKC, MTHHOBAlIUNA, YyeJI0BeYe CKuii Karmrasnli, I/IHd)OpMaHI/IOHHO-KOMMVHI/IKaLU/IOHHbIe TE€XHOJIOT UM,
YMHas clieumaan3ains, I_U/I(prBI/[SaLU/IH, npearnpmHnMaTeJIbCTBO, PEe3NUJIbEHTHOCTDb

BaarogapHocTu
Cmampws nodzomossieHa 8 pamkax 2ocydapcmaennozo 3adaus 6 PAHXul C.
Ans uutupoBanusa: 3emuos C. ., Komapos B. M., bapuHoBa B. A. PackpbiThe noTeHuMana HOBOW 3KOHOMMKM B perMoHax

Poccum Ha ocHoBe aHanm3a ero guHamuku nocneaHmx 20 net // SkoHoMumKa pernoHa. 2022.T. 18, 8bin. 1. C. 92-104. https://
doi.org/10.17059/ekon.reg.2022-1-7.

Introduction After the crisis, a significant change in the

The coronavirus pandemic is an undoubtedly
powerful incentive to accelerate the transition
to a new techno-economic paradigm worldwide
(Kudrin, Radygin, Sinelnikov-Murylev, 2021; Mau
et al., 2020b). The socio-economic crisis is an im-
petus for digital transformation of most industries:
robotics, teleworking, online services etc. Recently,
digitalisation and automation were typical only
for the largest global cities, nowadays these trends
have become present almost everywhere. Moreover,
economic recovery from the crisis will directly de-
pend on how promptly and successfully the regions
adapt to the new reality (Mau et al., 2020b). The
digitally transformed businesses become drivers of
the regional economic growth in post-crisis period
(Zemtsov, Chepurenko, Mikhailov, 2021).

economic structure may occur (Perez, 2009;
Brynjolfsson, McAfee, 2014; Manyika et al., 2017;
Schwab, 2017); some researchers call it new in-
dustrial revolution (Industry 4.0), characterised
by digitalisation, automation and development
of smart networks. In this new economy, around
half of the jobs in the world, mostly routine pro-
cesses, can be automated by 2035 (Brynjolfsson,
McAfee, 2014; Manyika et al., 2017). The social
consequences of these processes will differ signif-
icantly among regions and cities (Baburin, 2010;
Berger, Frey, 2016). The most resilient regions
have higher quality of human capital, higher rate
of research and development (R&D) and informa-
tion and communication technologies (ICT) de-
velopment. At the same time, there can be some
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regions and cities where people are not ready for
lifelong learning, competition with robots, and ac-
cordingly they are likely to be excluded from ma-
jor economic activities, forming old-industrial and
“old-service” regions. We call it ‘nescience econ-
omy’ (Zemtsov, 2020b). The ongoing processes
can increase the spatial heterogeneity; therefore,
it becomes increasingly important to pursue a dif-
ferentiated regional policy, especially in the coun-
tries with large-scale economies.

Sanctions and restrictions on foreign trade
increase the need to search for internal fac-
tors of development for Russian regions. In pre-
vious 20 years, the economy growth was largely
based on the distribution of oil rent between re-
gions (Aslund, Guriev, Kuchins, 2010). The eco-
nomic crisis of 2020 and events in 2022 has once
again demonstrated the vulnerability of this re-
source-based model. Before the crisis, this model
could slow down technological change in most re-
gions because of the ‘resource curse’ effect and the
dependent position of a number of regions. Our
main research questions: is there a connection be-
tween regional growth and new economy forma-
tion and were certain regions able to form an in-
novative and entrepreneurial ecosystem that can
withstand new challenges.

The purpose of this article is to assess regional
potential for new economy formation in Russia
and identify its main long-term trends.

In the first paragraph, we argued whether the
terms ‘knowledge economy’ or ‘new economy’
could be applied and why it is so important to
study regional factors. The second paragraph ex-
amines different approaches to the assessment of
new economy potential. The third paragraph de-
scribes the methods we use, the proposed regional
index. In the last paragraph, we identify the main
trends and leading Russian regions, according to
the index proposed. In conclusion, there are some
political recommendations.

Theory

In the literature, there are a significant num-
ber of approaches to the knowledge economy’s
definition (Bell, 1974; Drucker 1969; Morgan,
2007; Powell, Snellman, 2004; Acs, de Groot,
Nijkamp, 2017). F. Machlup first suggested the
term (Dubina, Carayannis, Campbell, 2012), refer-
ring it to education and science as economic activ-
ities. From our point of view, nowadays, the mean-
ing of the concept has been transformed. The term
is mostly associated with a new stage of the eco-
nomic development, when the knowledge and cre-
ative abilities become the main factor of the eco-
nomic growth (Aslund, Guriev, Kuchins, 2010;
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Toffler, 1981; Castells, 2000; Shahabadi, Kimiaei,
Afzali, 2018). For example, the number of scien-
tific papers, patents, etc. increases exponentially:
only from 2014 to 2016, more information has
been produced than ever before!. Winners in to-
day’s economy are those countries, regions, com-
panies that manage to extract the valuable knowl-
edge from this exponentially growing area and
create a unique demanded product.

There are a significant number of economic
theories explaining the transition to the knowl-
edge-based economy (Freeman, 1974; Castells,
2000; Perez, 2009; Antonelli, 2003). However, one
of the main characteristics, from our point of view,
will be the formation of intelligent unmanned sys-
tems (Brynjolfsson, McAfee, 2014; Manyika et al.,
2017; Mau et al., 2020): artificial intelligence, the
Internet of things, autopilot transport, etc. It cre-
ates risks of technological unemployment. Our
estimations (Zemtsov, 2020b) show that more
than 44 % of the workplaces can be automated in
Russia after the full implementation of existing
technologies. In regions specialised in the man-
ufacturing industry, this proportion can be even
higher. These new conditions make creative peo-
ple, who can produce and use new knowledge,
new technologies and products, the most valua-
ble (Barinova, Rochhia, Zemtsov, 2022). Moreover,
the world is moving from competition for raw
materials and investment to competition for the
most creative professionals. At the same time, not
only possible incomes are important for them, but
also the quality of life, climatic and institutional
conditions, and the presence of smart neigh-
bours (Florida, 2002; Barinova, Rochhia, Zemtsov,
2022). The share of human capital in the national
wealth already exceeds 65 % in developed coun-
tries (Dasgupta, 2014).

With acceleration of new transport and infor-
mation technologies diffusion, the reduction of
interaction costs leads to a subsequent increase
in the economic concentration (Combes, Mayer,
Thisse, 2008). Moreover, conditions for the cre-
ation and implementation of new technologies
are even more spatially differentiated (Dunning,
2002). The process called glocalisation, when rou-
tine functions are distributed everywhere, and the
most knowledge-intensive are concentrated in
the most favourable localities (Glaeser, Ponzetto,
2007; Baburin, 2010). Tacit knowledge (Polanyi,

! IBM Marketing Cloud. (2017). 10 Key Marketing Trends
for 2017 and Ideas for Exceeding Customer Expectations.
Retrieved from: http://comsense.consulting/wp-content/up-
loads/2017/03/10_Key_Marketing Trends_for 2017 _and_
Ideas_for Exceeding Customer Expectations.pdf/ (Date of
access: 01.05.2020).
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1966), cannot be fully formalised, and can be only
transmitted “from teacher to student” through in-
teractive learning. It is concentrated in areas with
scientific schools, universities, large research cen-
tres, etc. Knowledge spillovers are still spatially
limited, despite the introduction of new distance
learning and interaction technologies (Gertler,
2003). Proximity is also important in terms of ac-
cess to equipment, especially for science and en-
gineering. For example, the number of patent cita-
tions decreases quite rapidly with increasing dis-
tance between inventors (Jaffe, Trajtenberg, 2002;
Bottazzi, Peri, 2003). That is why regions and cit-
ies (Dunning, 2002; Berger, Frey, 2016) have sig-
nificantly different environment for new econ-
omy formation because of high inequality in hu-
man capital, R&D concentration and ICT develop-
ment (Shahabadi, Kimiaei, Afzali, 2018; Dunning,
2002; Florida, 2022).

Moreover, knowledge has a cumulative na-
ture; it takes time for innovation and technolog-
ical entrepreneurship to take root in social sys-
tems (embeddedness) (Gertler, Wolfe, Garkut,
2000; Simmie, 2005; Andrés, Asongu, Amavilah,
2015; Zemtsov, Kotsemir, 2019). When economic
agents know clear algorithms to create a new firm/
new product as unified set of actions, “routines”
(Nelson, Winter, 1982), it leads to the forma-
tion of territorial innovation systems and entre-
preneurial ecosystems (Cooke, 2001; Carayannis,
Campbell, 2009). They are sustainable networks of
firms, scientific centres, development institutions,
support infrastructure, etc. The efficiency of cre-
ating new technologies and start-ups is dramat-
ically higher in such regions (Zemtsov, Kotsemir,
2019; Zemtsov, Chepurenko, Mikhailov, 2021).

According to the knowledge production func-
tion (Brenner, Broekel, 2011), R&D and human
capital are essential factors of knowledge crea-
tion, e.g. patent output in the Russian regions
(Crescenzi, Jaax, 2017; Zemtsov, Kotsemir, 2019).
Regional growth through the R&D sector de-
pends on the stock of knowledge and human cap-
ital (Romer, 1996). Nevertheless, the return from
the R&D in the European Union is lower than in
the United States (‘European innovation para-
dox’) (Dosi, Llerena, Labini, 2006), and it can be
related to low entrepreneurial (start-up) activity
in most of European regions (Audretsch, Keilbach,
2004). Startups can be considered as a trans-
fer mechanism from the field of scientific ideas
to ready-made commercial solutions (Zemtsov,
Chepurenko, Mikhailov, 2021). Entrepreneurial
capital is higher in specific institutional environ-
ment with higher R&D and venture funds con-
centration, ICT infrastructure (Kassicieh, 2010).

It requires embeddedness, while in several pa-
pers it is argued that entrepreneurial culture can
persist even for centuries (Polanyi, 1966; Fritsch,
Wyrwich, 2014; Stuetzer et al., 2016; Zemtsov,
2020a).

As we showed in our brief theoretical overview,
the new economy will be highly spatially differ-
entiated. The main factors, determined new econ-
omy formation, are institutional conditions, hu-
man capital, R&D and business concentration,
and ICT development.

Methods

Many approaches directly or indirectly meas-
ure the new economy dynamics. The simplest way
is to separate the high-tech sector from the rest of
the economy (Hatzichronoglou, 1997). However,
attributing firms to certain industries introduces
significant distortions. For example, the crisis of
2020 clearly showed the problems of statistical
codes. Many affected firms in Russia could not re-
ceive state support, since they used codes that were
not listed in the official list of the most affected
industries (Kudrin, Radygin, Sinelnikov-Murylev,
2021). In addition, the phenomenon of the new
economy is associated not only with the emer-
gence of new industries, but also with a funda-
mental change in the entire economy. Therefore,
in our opinion, it is more justified to use a complex
approach that takes into account the dynamics of
many factors mentioned above.

The most common comprehensive approach
is to develop an index. The widely recognised
regional ratings are the Regional Innovation
Scoreboard (RIS) in the European Union, the
Portfolio Innovation Index (PII), and the index of
new economy (State New Economy Index, SNEI)
in the USA. In most ratings, the regional con-
ditions and results are divided methodically. It
corresponds to the assumptions of the knowl-
edge production function (vide supra). In Russia,
the most respected are the Regional Innovation
Development Rating of the Higher School of
Economics (HSE) (Gokhberg, 2012) and the Rating
of the Association of Innovative Regions of Russia
(AIRR). Despite some differences in the method-
ologies, the ratings represent quite similar results.
In general, the methods of both ratings are based
on the RIS rating.

The Knowledge Economy Index (KEI) of the
World Bank (Chen, Dahlman, 2006) measure the
abilities of the countries to apply, create and dis-
seminate knowledge. A first group of indicators
is dedicated to economic incentive and institu-
tional regime (Andrés, Asongu, Amavilah, 2015).
It provides an assessment of efficient resources’
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allocation, wider opportunities for entrepreneur-
ship. The second group assessed educational rate
and available human resources. Educated workers
can continuously upgrade and adapt their skills to
create and use new knowledge, technologies and
products. The third group of innovation systems’
indicators show an ability to create new knowledge
and technologies and adapt it to the local markets.
The last group of ICT indictors shows communi-
cation, and processing of information and knowl-
edge (Chen, Dahlman, 2006).

Data and Model

In this study, we used the complex method-
ology of the World Bank (Chen, Dahlman, 2006),
adapted to the existing regional data in Russia.
According to the theory overview, we expanded
the Knowledge Economy Index with indicators
of technology use and business concentration.
In fact, we are measuring the resilience of the re-
gional economy;, or its adaptability to crisis accord-
ing to the set of indicators (Klimanov, Kazakova,
Mikhaylova, 2018).

The purpose is to identify Russian regions’,
which have developed the optimal conditions for
the new economy formation and easily endure the
economic crisis and technological transition. We
used the official Federal State Statistics Service
(Rosstat)? data, unless otherwise indicated.
Therefore, the calculation of the Russian knowl-
edge economy index (RKEI) consists of twelve var-
iables characterising five blocks:

GRPgr;, + HDI, , + (10 — InvestRisk; , )
. . —+
3
UrbHE, , + Educ;,
"
3
R& DEmpl., + R& DExp,, + ComPat,
. : =+
3
Entr,, +UsedPat,, Mob,, + Web,,
+ - — 4 : ’
RKI,, = 2 : 2 , (1)

where i is a region, t is a year,

block 1: indicators of economic, social and in-
stitutional development: GRPgr — gross regional
product (GRP) growth rate in constant prices; HDI
— Human Development Index (HDI) for Russian
regions (Grigoryev, Bobylev, 2014; Barinova,
Rochhia, Zemtsov, 2022); InvestRisk — Investment
Risk Evaluation (RAEX)3;

! There are no available data on new regions — the Republic of
Crimea and Sevastopol.

2 Rosstat, Federal State Statistic Service. Retrieved from:
https://eng.gks.ru/ (Date of access: 01.05.2020).

5 RAEX (2015). Rating of Investment attractiveness rating
of Russian regions. Retrieved from: https://raex-a.ru/ratings_
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block 2: indicators of human capital and edu-
cation: UrbHE — the share of employed urban res-
idents with higher education (Zemtsov, Kotsemir,
2019); Educ — the average number of years of
employees’ education (Zemtsov, Chepurenko,
Mikhailov, 2021);

block 3: indicators of science and innovation
creation: Research — the share of R&D employ-
ees, %; R&D — the R&D expenditures per GRP, %
(Audretsch, Belitski, 2020); ComPat — the number
of potentially commercialised patents per 1 mil-
lion employed urban residents with higher educa-
tion (Zemtsov, Kotsemir, 2019; Tripathi, Kutsenko,
Boos, 2021);

block 4: indicators of potential innovation
transfer and usage of new technologies: Entr —
the number of small enterprises (including micro)
to the economically active population (Zemtsov,
Kotsemir, 2019; Barinova, Rochhia, Zemtsov,
2022); UsedPat — the number of used patents by
firms per 100 billion roubles of GRP (Baburin,
2010);

block 5: indicators of the information infra-
structure and conditions for digitalisation: Mob
— number of cell phones per 100 people (Baburin,
2010); Web — the proportion of companies with
the websites, %.

In the first block, we used two indicators (GRP
growth and HDI) from the original methodol-
ogy. Sustainable rates of GRP growth and quality
of life help to attract high-skilled human capital
(Zemtsov, Chepurenko, Mikhailov, 2021). GRP per
capita growth means, ceteris paribus, productiv-
ity growth due to technological and other innova-
tions (total factor productivity growth). In the new
economy, entrepreneurial activity can become one
of the possible solutions for automation problem
(Zemtsov, 2020b), and startups development is
highly dependent on business institutions and re-
gional entrepreneurship ecosystems (Djankov et
al., 2005; Yakovlev, Zhuravskaya, 2013; Zemtsov,
2020a). To assess the regional institutions quality,
we used the RAEX rating agency estimates of the
investment risks.

The second block is dedicated to the develop-
ment of education and concentration of human
capital in a region. We used the average num-
ber of years of employees’ education (Zemtsov,
Chepurenko, Mikhailov, 2021) to assess an ability
of employed residents to accumulate knowledge;
it indirectly measures the development of lifelong
education, which has become one of the features
of the new economy. Creative and highly educated
professionals attract those from other regions

files/1925 1 regions_2015.pdf/ (Date of access: 01.05.2020).
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and countries (Florida, 2002; Barinova, Rochhia,
Zemtsov, 2022). It is important to mention, that
not only professional researchers create new tech-
nologies (Zemtsov, Kotsemir, 2019); that is why we
proposed a new indicator — number of employed
urban residents with a higher education. It is im-
portant that this indicator simultaneously con-
siders the agglomeration effects that are actively
manifested in the innovation sector (Jacobs, 1969;
Kutsenko, Islankina, Kindras, 2018; Mikhaylov,
2019).

A high share of scientists and a high intensity
of R&D expenditures may lead to new technolo-
gies’ creation (Crescenzi, Jaax, 2017) and higher
startup activity (Zemtsov, Chepurenko, Mikhailov,
2021); such regions also require and attract more
highly qualified professionals (Barinova, Rochhia,
Zemtsov, 2022). Patent activity is an important
indicator for the new knowledge itself (Griliches,
1979; Jaffe, Trajtenberg, 2002). However, the
Russian regions on average have a low share of
commercialised patents. Thus, we developed a
new indicator (ComPat):

ComPat,, =0.07x PatRus, , +0.5x PatPCT, ,, (2)

where PatRus is the number of registered national
patents; PatPCT is the number of PCT! patent ap-
plications. The coefficients reflect the commer-
cialisation rate.

We used an indicator of R&D expenditures as a
proxy for financial resources for high technology
development because of the underdevelopment
of the venture investments in Russia (Zemtsov,
Chepurenko, Mikhailov, 2021).

We include the fourth block of new indicators
to estimate the transfer of new technologies from
R&D sector to production. According to the theo-
retical background, the ratio of the small compa-
nies per workforce (entrepreneurial activity) can
be considered as a transfer mechanism (Audretsch,
Keilbach, 2004). The number of used patents al-
lows direct assessment of the intensity of technol-
ogy implementation (Baburin, 2010).

ICT makes it possible to provide access to
knowledge and reduce the costs of promoting col-
laboration. We used data on mobile phone cover-
age because it is widely used in Russian regions,
and price of mobile internet access is one of the
lowest in the world. The development of high-
speed mobile Internet (5G) is especially signif-
icant for new technologies of virtual reality, ad-
ditive technologies, telemedicine, especially in

! The Patent Cooperation Treaty (PCT) is an international pat-
ent law treaty, which provides a unified procedure for filing pat-
ent applications to protect inventions in each of its contract-
ing states.

many remote regions, where land cables are miss-
ing. To assess the involvement of firms into digi-
talisation processes, we have used the share of or-
ganisations with web-sites. During the pandemic,
the digitalisation rate increased in most regions
(Mau et al., 2020a).

We also calculated the Russian knowledge in-
dex (RKI), excluding the economic performance
indicators:

Urb,, + Educ,,
-+
3
R& DEmpl.,
"+
3
R & DExp,, + ComPat,
+ : =+
3
Entr,, +UsedPat,, Mob,, + Web,,
+ : =+ : :
RKI,, = 2 i 2 .3

This index describes the features of regional in-
novation systems only. Thus, we used it in econo-
metric calculations to identify interrelations be-
tween economic performance and knowledge
economy formation. We used the Granger causal-
ity test to determine whether one time series is
useful in forecasting another.

We calculated the regional rank R, in year ¢ for
each indicator (Chen, Dahlman, 2006):

R, = Rowr 10,
) RT

where R, is the number of regions with a lower
rank than the region i in the period T (1998-
2020) of the subject indicator and R, is the total
number of regions in the period T (85 regions x
x 23 years = 1955). Then we calculated the average
rank index for each block. Unlike the traditional
approach, we calculated indices for all years at the
same time, what allows us to trace the dynamics
of the process and not only compare regions with
each other in one year.

4)

Results

If we consider the comparative dynamics of
the RKEI indicators, it turns out that the trends in
Russia were contradictory (Fig. 1). The highest dy-
namics was in the ICT sector (block 5) due to world-
wide digitalisation process (Fig. 2). The index of the
block 2 indicators also increased about 4 times due
to the growth in tertiary education in Russia and
worldwide. The dynamics of the block 4 was pos-
itive due to the increase of entrepreneurial activ-
ity. However, the economic conditions (block 1)
and knowledge creation factors (block 3) did not
achieve higher values in 2020 in comparison with
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2000, when the oil prices started to grow. The eco-
nomic growth rates in recent years have been low,
and the share of R&D employees and R&D expendi-
tures has declined (Fig. 1). The decline in the share
of R&D employees is a contrary to the global trend.

Note that almost all indicators decreased dur-
ing the 2020 crisis, with the exception of the busi-
ness digitalisation and patent usage indicators.
Indeed, these were the mechanisms for the sur-
vival of enterprises, especially given the dou-
bling of the share of online commerce (Mau et al.,
2020a; Zemtsov, Chepurenko, Mikhailov, 2021).

The RKEI, the RKI and GRP per capita have
quite similar trajectories (Fig. 3). It is important
that despite the slowdown in economic growth
in 2010th, the RKI have grown continuously.
However, the pace has slowed in recent years un-
der the influence of a economic slowdown. And in
2020, the values of most indicators fell more than
GRP per capita; RKI returned to the level of 2018.
In other words, the crisis of 2020 reduced, on aver-
age, the ability of regions to adapt through the de-
velopment of new technologies and start-ups.

We were also interested in whether there is a
connection at the regional level between regional
development and new economy formation. We car-
ried out the Granger causality test for panel data,
and the results show significant relation between
GRP per capita and the RKI. In other words, higher
regional performance affects knowledge econ-
omy indicators. However, the quality of the mod-
els for testing the RKI influence on GRP is quite
low, and we cannot speak of the mutual effect of
the two indicators. It is clearly visible on the graph
that the slowdown in economic growth has led to

a gradual slowdown in the development of the in-
novation system, and not vice versa. Although the
spread of digital technologies provides economic
growth on average (Ponomareva, 2021), it slows
down in the leading regions, and subsequent auto-
mation can generate mentioned negative effects.
The digital divide between regions remains high,
although it has been declining, especially during
the pandemic.

The first stage in new regional policy, based on
the principles of smart specialisation, is the ty-
pology. According to the cluster analysis, we iden-
tified five types of the Russian regions (Table 1,
Figure 4).

The group of the knowledge core regions is
represented by multifunctional innovation cen-
tres: Novosibirsk, Tomsk, Samara, Moscow, Nizhny
Novgorod regions, Tatarstan. They have a wide sci-
entific and technological specialisation. Two re-
gions — Moscow and St. Petersburg have the max-
imum potential; they concentrate all stages of the
innovation cycle: creation, implementation and
dissemination of new technologies. These are the
global cities, participating in creation and diffu-
sion of new knowledge, technologies and products
worldwide. They will have less socio-economic
consequences during the shift of techno-eco-
nomic paradigm because they already have quite
diversified economy with qualified and creative
employees and high level of the ICT development.

The regions of the second group (Leningrad,
Irkutsk, Krasnodar, Omsk regions, etc.) have aver-
age innovation potential, but high production po-
tential. In the regions, there are large enterprises,
including the ones of the military-industrial com-

DKOHOMMKa pervoHa, T.18, Boin. 1 (2022)



100

suoibai upissny ayj Jo sadA1ay] * *bi4

Jodoiseqas jo A1 — gg ‘eswili) - 8

!|ne|SOIBA — €8 'SISUBN-[eWEA — 28 ‘By3odny)d — 18 Hjsuiqehayd — 0g Hjshisue-fAueyy — 67 Hjsnoteqey)) — 8/ dsaouek|n — 7/ ‘uswnk] — 9/ ‘ejn] — G/ Hjswol -/
BN — €/ ‘noquue] — g/ {lodouneis — |/ Hjsusjows — 0/ DISAO|PISAS — 69 ‘UljeydjeS — g9 ‘Aojeles — /9 ‘elewes — 99 ‘uezeAy — §9 !A01SOY — {9 ‘Yseanyd — €9
usydayd — g9 ‘eissexeyy — L9 ‘einwipn — 09 ‘enk] — 65 ‘ueisiele] — gg ‘enassQ YHON — /G ‘elimjeA — 95 ‘BINOPIOIA — §S ‘[T MBIA — 1S ‘IW0Y| — €6 ‘eljaie)] — 2§
!ssadjuay)-Aeyoele) — |G ‘epjAwie)] — 0 ‘ueueyjjeg-oulpieqe)| — gi ‘eildYsnbu| — gf ‘ueisabeq - 7§ ‘enehing — o ‘uelsoyoyyseq - S ‘1eY — # ‘eabApy — £
INOYIS] — 2¥ Ofsiowlid — L ‘Widd — O ‘ezudd - 6€ ‘|0AI0 — 8€ BINqUBIQ — LE DISWO — 9€ DISIIGISONON — GE !POIOBAON - {€ ‘potobAON AuyziN — €€ ‘SIBUSN — Z€
HjsuewdniA — LE ‘MOJSON — € ‘uepebel — gz Ds1adi] — gz ‘peibuiua — £z Hisiny| — 9 ‘uebiny| — gz Hjsiefousesy| — {2 ‘depousesy] — €2 ‘eWOIISOY — ZZ ‘AOIIY — L2
‘onoJaWBY| — OZ ‘B1eydwe) — gl ‘ebnjey — gy ‘peibuluijed] — /| HSId] — 91 ‘OAOUBA| — G| ‘[e)legsuel] — {] ‘SnowouoINy YsIMa[ — €| ‘Bingsia1ad ‘1S Jo Aud - 2|
!MOISOIA| JO A}D — || ‘Yzauoluop — QL ‘epbojop — 6 ‘peiboblop — § iwipe|A — £ Hjsuelig — 9 ‘posoblag — G ‘ueypjelisy —  Hs|pbueply — € unwy — g ‘1eyy - |

cepon | | s v I €[ |z

suoibau jo sadA|

67

www.economyofregion.com

Ekonomika Regiona [Economy of Region], 18(1), 2022


http://www.economyofregion.com

Stepan P. Zemtsov, Vladimir M. Komarov, Vera A. Barinova

101

Table 1

The average block values (indices) for the identified types of the Russian regions

Types / blocks 1 2 3 4 5

1. Knowledge core (the highest values in all blocks of indicators) 7.98 | 9.82 9.2 8.82 9.9
2. Intensive kpowl.edge users (hlgh values for knowledge use, knqwledge trans- 507 | 577 | 689 | 822 | 831
fer and ICT diffusion; concentration of the developed manufacturing sector)

3. Pc?tentlal knowlle(.ige Cfeators and cons.umers — «mlddlg Russia» (the .most 364 | 947 | 512 | 445 | 877
varying characteristics with the second highest human capital concentration)

4. Weak knowledge consumers (regions with high share. of low-tech 1r.1dustr1es, 261 | 698 | 038 | 237 | 6.9
the weakest R&D sector, having an average human capital concentration)

i.s;l"gl;e least developed regions with the weakest human capital and knowledge 241 | 081 | 2.65 | 1.63 | 549

plex. Middle Russia regions are very diverse (Altai,
Kaliningrad, Arkhangelsk, Belgorod regions, etc.),
but their potential is moderate. They borrow and
introduce more new technologies and products
than create. There is also a group of raw and agrar-
ian regions.

Semi-peripheral regions (Kemerovo, Tambov,
Pskov regions, etc.) have low and medium innova-
tion capacity. They specialise mostly on low tech-
nological industries.

Underdeveloped regions (Altai, Tyva, Chukotka,
Chechnya, Nenets Autonomous district, Jewish
Autonomous area, etc.) have weak potential: they
weakly use and diffuse new knowledge and are
the most vulnerable concerning the techno-eco-
nomic paradigm change. Digitalisation and auto-
mation may increase the unemployment rate in
these regions. Institutional barriers are the high-
est in this group, which will not allow potentially
unemployed people to start their own businesses.
Their development is poorly based on new tech-
nologies, and federal subsidies have a significant
share in their budgets.

All Russian regions have the similar positive
trend of the RKEI, which was broken in 2009 as a
result of the economic crisis. The coefficient of the
RKEI variation between regions decreased from
0.46 to 0.21 due to regional alignment policy and
general digitalisation.

Conclusion

The present research has demonstrated high
and increasing importance of regional environ-
ment in new economy, especially for large devel-
oping countries. Using proposed methodology
(the Russian knowledge index) we assess the re-
gional potential for the new economy formation.
Russian regions are very diverse; however, the
differences were levelled out due to the persis-
tent alignment policy — the redistributive budget
system. There were long-term upward trends in
all Russian regions before the 2020 economic
crisis.

Moreover, according to the Granger causality
test for panel data, there was a significant relation
between GRP per capita and the Russian knowl-
edge index. In other words, higher regional perfor-
mance positively affects new economy formation,
thus, resource-based growth contributed to eco-
nomic transformation. However, we cannot speak
of the reverse effect at that period, that is, positive
changes in the innovation sector may or may not
influenced regional growth. Most likely, this influ-
ence can be traced in certain periods and for more
developed regions.

Average regional growth and knowledge crea-
tion factors did not achieve higher values in 2020
in comparison with 2000, when the oil prices
started to grow. The economic growth rates in re-
cent years have been low, and the share of R&D
employees and R&D expenditures has declined.
In the crisis of 2015-2016, many indicators of so-
cio-economic development returned to their val-
ues of the mid-2000s. In 2020, the values of most
indicators fell more than GRP per capita; RKI re-
turned to the level of 2017. Moreover, there re-
mains a significant digital divide between leading
and lagging regions.

Our research can be used to justify smart
specialisation principles in Russia (Kutsenko,
Islankina, Kindras, 2018). The regional policy af-
ter the crisis should become more differentiated
(Todtling, Trippl, 2005; Asheim et al., 2007; Foray,
2016) according to specialisation and efficiency for
creating and diffusion of new knowledge and tech-
nologies. Therefore, in our opinion, the efforts of
regional authorities should concentrate primarily
at preserving human capital and attracting high
professionals (Barinova, Rochhia, Zemtsov, 2022).

In accordance with the identified types of re-
gions, it is necessary to pursue a diversified re-
gional policy. The largest agglomerations re-
quire intensification of international and univer-
sity-business cooperation, the leading universi-
ties’ support. The high- and middle tech industrial
centres require support and formation of high-
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tech clusters. They may suffer from automation etc. Improving the business climate will contrib-
more than others (Zemtsov, 2020b), and there- ute to the attractiveness of the lagging regions
fore, need the specialised measures to develop (Barinova, Rochhia, Zemtsov, 2022) and help to
STEM education, introduce retraining programs, stimulate entrepreneurial activity.
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