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O. €. [lamaamou,
KAHOUOAM eKOHOMIMHUX HAYK, CIAPWUL 8UKIA0AY Kapedpu 3a2anbHoi eKOHOMIYHOT meopii ma eKOHOMIUHOT
NOAIMUKU,

Ooecvkutl HAYIOHATLHUL eKOHOMIYUHULL YHIGepCUmem

MPOBJIEMHA COLIAJIbHO-EKOHOMIYHOI HEPIBHOCTI B YMOBAX IHHOBAIIMHOI
EKOHOMIKHA

The article spotlights the mutual link between the socio-econaraguality and innovation-
driven economic growth. The evidence shows that the economieptpgd leading countries
is based generally not on the inequivalent transfrontier exchange hbihieaechnological and
institutional transformations of the national economy, which, howdignot lead immediately
to the increase of real wages and living standards of broad sdc&hs The reverse of these
trends in the first half of 20 century stipulated the hypothesis aheuself-induced tendency
of income inequality to reduce, foremost due to the technologicalnad as an economic
growth factor together with the rise of labour force's qualificatlevel. In the meantime, the
majority of studies show the negative effect of deepening inggoalithe economic growth.
The analysis of key innovation and general macroeconomic indicattine @ECD economies
in 1990-2015 has shown the intensification of innovation developmenelass the rise in
income inequality accompanied by the economic slowdown. The iobjeeason for the
combination of these trends is the effect of fundamental ecormns@hd objective tendencies
(diminishing factor returns, the tendency of the capital-labour ratiase) while the subjective
ones are the following: price discrimination of inventors and iatiee entrepreneurs by the
oligopsonists (corporations and venture capitalists), lobbying forpretection of intellectual
and industrial property rights which hinders the innovation diffusibience, besides the
measures of social policy, some rate of technological and innoveakitarnalities should be
maintained, as well as government risk-taking and direct investinémtthe early-stage
innovation projects.
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Cmamms npucesyena 00CIiONCEHHIO KAY3ANbHUX 83AEMO36’ A3KI8 MIJHC COYIANbHO-eKOHOMIUHOIO
HepIiGHICMI0 MA eKOHOMIYHUM 3PDOCMAHHAM, 3ACHOBAHUM HA [HHOBAYIUHIU Modeni. Posenanymo
3MIHU 8 YMOBAX 00820CMPOKOBO20 eKOHOMIYHO20 3POCAHHS MA OYIHKU 6NIUBY YbO2O YUHHUKA
HA MAaxKpoekonomiuny ounamiky. Ilpoananizoéano 06 exkmusni (UKIUKAHI IMAHEHMHUMU
Kanimanicmuunitl eKOHOMIYL 3aKonamu ma meHnoenyiamu) ma cyo ekmueni (nog' szani 3
J00I3MOM  ©  OUCKPUMIHAYITIHOW NOBEOIHKOI0) NPUHUHU POUWUPEHHS COYLANbHO-EKOHOMIYHOL
HepigHocmi 6 ymosax iHHoeayiuHoi exonomixku. Ha npuxnaoi xkpain OECP 0ogedeno, wo 6
cyvacHin iHHo8ayiuniltl ekoHomiyl nidguujennss naykoemuocmi BBII npu ynoginonenni memniag
1020 3POCMAHHA CYNPOBOOIHCYEMBCA Uje OLNbUL NOGLILHUM 30IIbUEHHAM PedanbHOl 3apooimHol
naamu. Oxapakmepu3oeaHo 3a2aibHI HANPAMU [HHOBAYIUHOI Ma COYIANbHOI NOMIMUKU, WO

MO2HCYMb NOM’ AKUUMU ICHYIOU] OUCOANAHCU.

Keywords: socio-economic inequality, scientific and technological advanecmvation-based
economy, GDP, real wages, R&D (research and development) ditgpen innovation
externalities.

Knrwouosi cnoea: coyianvro-eKoHoMiuHa HepPiBHICMb, HAYKOBO-MEXHIYHUI npozpec, IHHOB8AYIUHA
exonomixa, BBII, peanvra 3apobimua niama, gumpamu Ha HAYK080-00CAIOHUYbKI ma 00CAiOHO-

koncmpykmopcoki pooomu (HI/IKP), innosayiiini excmepHadii.

Introduction. The innovation-driven economic growth, the firsét to which the Western countries had already made
during the Industrial Revolution of the first half the 19" century, began to take its modern shafies the World War II. At the
current stage, this growth model is based on alaegsystematic and institutionally shaped intécacbetween industry, small and
mediumsized businessgBnancial capital, universities, research insting and government with the aim of developing rai$aiing,
commercializing innovations; and at the macro levgrovides for the periodic formation of a newehaological base for the next
wave of long-run economic growth.

As any social and economic mode, the innovatioredbatevelopment of the market economy is not fresoofe failures,
which include, among other things, the continuagrsnting” of resources involved in the economicwtte, huge economic waste at
certain stages of the marketing cycle, ignoringiremvnental issues. One of the most serious prohlémsever, is the fact that the
impressive fruits of the economic advance areitisied in an utterly uneven way, both within natibaconomies and worldwide.

The review of latest research and publicationaNobel Memorial Prize laureate in Economic SciencekKu&nets was one
of the pioneers in the long-run empirical analydieconomic growth and its factors, among whicteimphasized “the role of science
in the search for useful knowledge and the new kedge of the technological innovations in moderaneenic growth over the last
two centuries” [12, p. 26]. Further researcheshis tarea were carried out by his disciples, amdmgnt can be mentioned A.
Maddison [16]. The Kuznets model of economic groisteupplemented by the “Kuznets curve”, basedcherhipothesis that during
its early stages, the dynamic economic growth &ompanied by increased income inequality, whichyéwer, after the “turning
point” of the U-shaped curve is changed to a ttemdards the more even income distribution. Thispading to Kuznets, is primarily
due to the gradual movement of employees from gnar&n to the fastest growing industrial sectorclvtwas more productive [13].
Further verification of the “Kuznets curve” gavenficting results: for example, 682 observationsl08 countries in 90% of cases
did not identify the decrease in the income questind Ginny coefficients along with economic gioj@f.

Among econometricians, there is a certain consealkast the negative effects of increasing inconegjuiality on the pace
and quality of economic growth. Thus, there isgmificant negative impact of distributional ineqgtyabn the economic growth [20],
often through the rise of Ginny coefficient [7], particular, because inequality leads to macroemiminstability [4]; in light of this
the positive impact of redistribution policy on ecmic growth was identified [19]. However, onlywfeesearchers find the inverse

correlation between inequality and economic grostétistically insignificant [8].
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Another important task for S. Kuznets's followersasvto substantiate the positive effect of R&D exjieme on
macroeconomic indicators. Further development @nemic growth models is aimed at finding its in&rrivers, which are
determined and follow from the endogenous variabfebe model. Among the endogenous models of eaangrowth, a group of
the Neo-Schumpeterian models (P. Romer (1990) P2],Aghion and P. Howitt (the first version — 2991], G. Grossman and E.
Helpman (1990) [11], etc.) should be specially dotEhese authors have focused on the explanatidngaantification of the
mechanisms and constant reproducibility of techgiold advance and innovations, the specifics oémat pricing and economic
returns in the research sector.

Identifying the simultaneous intercorrelation amderdependence between three variables: sciemtifit technological
advance, socio-economic inequality and economieroremains a complex and insufficiently reseaticissue. Some studies point
out the uneven distribution of benefits reaped fsmentific advance as a factor in the expansionadme inequality [14], as well as
a strong positive relationship between innovatiwtidators and inequality [2]. However, regardingtsa fundamental problem, the
identification of functional dependencies shouldsbpplemented by studying causal connection, wisictot sufficiently highlighted
in the latest research.

The purpose of this article is to substantiate the causal ddpacies between the increase in socio-economipiaiigy and
the high rates of innovative development (evideinom the OECD countries), investigate their objeetand subjective dimensions,
together with the study of the scope of economid immovation policies that can alleviate the nagagocio-economic effects of
these trends.

The results of research Application of the economic growth models to thadeun historical and economic processes in
developed countries has shown that the economiletship of the Western world was achieved not duée inequivalent exchange
with periphery or colonial expansion, but first @edemost due to the development of the technolddiase of social production,
sustained by the effective socio-cultural and sqilitical institutions (though which of these faxg proved to be determining, as
well as the significance of each factor for diffdreountries, remains the subject of discussionrasdarch). The initial stage of the
transition of Western Europe from the “Malthusiaystem to the “self-sustaining” development was skeond half of the 18
century. Table 1 shows that all along the existesfcEeuropean civilization, according to the expestimations, the average growth
rates were barely positive, and only after 182§ tmeve sharply accelerated. A cyclical crisis 023,8which was the first one in the
history of capitalism in Britain, was characterizgdthe exhaustion of the first technological mofieroduction and the transition to
a new one, based on the further mechanization s@afunew energy sources. Thus, with the completfdhe Industrial Revolution,
the capitalist economy is beginning to self-repamland renovate its material and technologicakbasgiat J. Schumpeter has called
“the creative destruction” (although S. Kuznets andladdison dispute the existence of long-waveneatic cycles, induced by the

technological shifts).

Table 1.
Average growth rates of real GDP per capita, %
Region/ 2004-2015*
od 1-1000{ 1000-1500 1500-1820 1820-18470 1870-1913 1913-19960-1973] 1973-2008

perio
Western 0.91/

-0.03 0.12 0.14 0.98 1.33 0.76 4.05 1.87
Europe 0.63**
Great

o 0.00 012 027 126 1.01 093 2.42 193 0.70

Britain
USA 0.00 000 036 134 1.82 161 2.45 186 0.91
Japan 0.01 0.03 0.09 0.19 1.48 0.88 8.06 2.08 0.82
China 0.00 006 000 -025 0.10 -056 2.76 599 9.20
Former

0.00 0.04 0.10 0.63 1.06 1.76 3.35 -0.38
USSR
World 0.00 0.05 0.05 0.54 1.31 0.88 291 1.56 1.65

Source: A. Maddison, [16, p. 383].

* Author’s own calculations on the basis of Worldrik data [10].
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** The 2004-2015 indicators calculated for Europé&hrion / Euro area

The condition for long-run sustainable growth of developagitalist countries was the ongoing rise of the factodpotivity
which had been increasing even during the 1922-p@8®d. These trends had intensified within thetywasrecovery, however, after
a series of crises of the 1970s, they slowed dagmifeantly. According to Table 1, the countriesWestern Europe and the United
States have been maintaining a positive averageoatio growth rate for a long historical period, fut2004-2015 these indicators
have reached the lowest rates since the beginiithg dndustrial Revolution at the turn of theé".gda 9" centuries.

As it has been noted, with the transition to thstaunable economic growth, according to S. Kuzrtbisre was a gradual
moderation of income inequality. It was explaingdthe fact that higher productivity of factors imetexpanding industrial sector
provides higher real wages for workers moving théieus, deepening inequality at the height of th@ubtrial Revolution in the
period 1780-1850 in England and 1840-1890 in Geyneena the USA [13, p. 19], was only a temporaryrmenon, which marked
a painful transition from the traditional agrarieconomy. The trends noted by S. Kuznets did takeeplintil the mid-1970s, but at
that period they were largely supported by thevactedistribution policies and financial regulation economically developed
countries. After a series of crises and the traomsitf leading states to the principles of neol#olicies (lowering tax rates, massive
deregulation of the financial sector), the inegyah income and wealth within these countries Inegaincrease again. For example,
the share of the top decile in the US national ime@n the eve of the 2008 crisis reached a cemtasyimum (50%), surpassing a
similar indicator before the Great Depression &A1, p.24].

According to T. Piketty, the comeback of the trémdards the increase in the capital/income ratith wirelatively stable rate
of return on capital (4-5%), exceeding the averageual economic growth rate, would increase theesbficapital in the national
income, contributing to even more intensive accatioh of wealth, aggravation of income and propareguality [21, pp. 571-573].
The author believes that the “forces of divergencah be partially counterbalanced by “forces ofvemgence”, “associated in
particular with the diffusion of knowledge and &Kil[21, p. 572]. One should apparently understapdhem the positive impact of
scientific and technological advance, which, howgeigenot enough to achieve economic growth ratesparable to the average rate
of return on capital.

According to Table 2, in the economically developedntries, and especially in the Euro Area, thequisis rates of the
economic growth have not recovered as yet. Sa, éigerecession of 2008-2009 the EU countries In@ver managed to achieve the
2007 growth rate of real GDP, and the OECD coustiea whole achieved this only once — in 2010.

Table 2.
Annual growth rates of real GDP, PPP, %

Countries | 2007 | 2008 2009 201Q 201] 2012 2013 204 2015 216

Eu28 | 305 | 042 | 437 | 215| 166| 047 02§ 1,63 224 147

Eu19 | 301 | 042 | 452 | 200| 155 091 -026 11 206 1,13

OEcD | 269 | 025 | -346| 304| 201 1,34 149 201 234

Source: author’s own calculations on the basisB®€D [18]

Average annual growth rate of GDP at the period728015 amounted: in OECD countries — 1.28%, ircddntries of
European Union (EU) — 0.49%, in the EU as a whole71%. These rates are much lower than the avessge of growth of gross
domestic R&D expenditure (Table 3).

Table 3.
Annual growth rates of gross domestic expenditureroR&D, constant 2015 prices, PPP, %

) Average
Countries 2007 2008 2009 2010 2011 2012 2018 2014 20015

annual
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EU-28 381 | 489 -007| 208 | 39| 1,78| 063| 287 201 225
EU-15 358 | 475| -009| 174 | 340| 113| 053] 257 14 1,95
OECD 491 | 396 | -1,26| 1,46 | 367 | 146| 268| 315 234 247

Source: author’s own calculations on the basisB€O [18].

So the growth rates of gross domestic expenditar®&D in the countries under review tend to inceeéester than GDP,
and in the crisis years they declined much less @BP (Table 3). The second fact, among other #hirggdue to the government’s
active intervention: in 2009, in OECD countriesiacrease by 4.6% in government R&D spending, lgrgelutralized the drop in
innovative business investment by 4.2% [17, p. 27].

Thus, the R&D intensity of GDP (gross domestic exjieire on R&D as a percentage of GDP) in econaifyickeveloped
countries has increased (Table 4), and the maanoetic returns on R&D, respectively, have decreadéw: growth of R&D
intensity of GDP in itself is a desirable and gigitally important macroeconomic indicator, but greblem lies in a significant
slowdown in the rate of economic growth that heecexbated after 2008-20009.

Table 4.
R&D intensity of GDP in different countries, %
Country 2007 2008 2009 2010 2011 2012 2018 2014 2015
OECD 2,22 2,29 2,34 2,30 2,33 2,34 2,37 2,39 2,4
EU (28) 1,69 1,76 | 1,84 1,84 1,88 1,92 1,93 1,95 1,99
EU (15) 1,82 191 1,99 1,99 2,03 2,06 2,07 2,10 2,08
USA 2,63 2,77 2,82 2,74 2,77 2,71 2,74 2,76 2,74
Japan 3,46 3,47 3,36 3,25 3,38 3,34 3,48 3,59 3,49
Korea 3,00 3,12 ( 3,29 3.47 3,74 4,03 4,15 4,29 4,23
OECD| Germany 2,45 2,60 2,73 2,71 2,80 2,87 2,82 2,89 2,81
France 2,02 2,06 2,21 2,18 2,19 2,23 2,24 2,24 2,23
UK 1,63 1,64 1,70 1,68 1,68 1,61 1,66 1,68 1,74
Poland 0,56 0,60 0,66 0,72 0,75 0,88 0,87 0,94 1,04
China 1,37 1,44 | 1,66 1,71 1,78 1,91 1,99 2,02 2,07
Ukraine 0,93 0,90 0,95 0,90 0,79 0,84 0,8p 0,69 0,64

Source: compiled by the author on the basis of OFIED

At the same time there is an increase in incomguiality in these countries. The rates of Ginny ficieht, which takes into
account the inequality in disposable income, aesgmted in statistics quite fragmentarily. Howetheg, available data are sufficient
to identify the rise in income inequality over thast decades. Thus, in the USA, the Ginny coefficier the period 1971-2012
increased from 0.316 to 0.389, and in 2013 and 20%s 0.396 and 0.394, respectively, accordinghto new methodology of
calculation. In Japan, for the period 1984-2018, @inny coefficient increased from 0.304 in 19830183 in 2012, in the united
Germany for the period 1992-2011 it rose from 0.256.293 [18]. Indirect, however, very importantarmation on the increase in
inequality, can be received from the average angumatth rate of real wages of hired workers, wHimhthe period 2007-2015 in the

OECD countries grew by 0.4% annually (Table 5) cared to an average annual GDP growth of 1.28%. iilisates a decrease in
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the share of labour in the gross domestic produsich undoubtedly affects the increase in inequafiticators. At the same time,
the growth rates of R&D expenditures, as it havenhb®oted, show a faster dynamics, averaging 2.4#¥adly. Fig. 1 indicates, that
at the early 1990-s the situation was completéfemint: OECD countries experienced the decreade8® expenditure under the

positive economic growth rates.

Table 5.

Annual growth rates of real wages in OECD countriesPPP, %

Average
Country 2007 2008 2009 2010 2011 2014 201B 2014 2015 I
annual

OECD 1,16 -0,34 | 0,53 -0,21 0,29 0,13 0,07 0,63 1,34 0,40

USA 1,99 -0,39 | 0,87 0,64 0,25 0,80 -0,52 1,57 194 0,79

Japan -0,92 0,30 -1,43 1,88 2,49 -1,15 0.45 -1,4] 0,41 0,06

Germany -0,17 0,63 0,40 0,40 1,75 1,08 1,01 1,44 2,24 0,97

Source: author’s calculations on the basis of OFCH)

The most comprehensive reason for decline of regles is the decrease in marginal productivity bble. So, in the pre-
crisis period of 2001-2007, all OECD countries shdwan increase in labour productivity, averagirt® per year. In the post-crisis
period 2008-2013 almost all OECD countries expegena slowdown in labor productivity growth, andnso(for example, the
southern European states) suffered from its shagling. The average annual growth rate of laboadywtivity in this period in
OECD countries was only 0.64% [1¥150].

~—GDP (%)
~—Gross domestic R&D expenditure (%)
6,0 Annual average wages (%)
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Fig. 1. Annual growth rate of GDP, gross domestic &D expenditure and average real wages in the OECBountries, %
Source: calculated and compiled by the author erbtise of OECD [18]

Another important effect of scientific and techrgital advance on the increasing income inequalitwage differentiation.
Even during the pre-crisis period in the USA thess a significant decline in the demand for lowltskid middle-skill labour force
due to innovatization of economy and developmenintgrnational outsourcing [5, p. 193]. The furtlggowth of unemployment
brought to poverty a significant number of such keos.

In recent years these trends have become the sobjgttidy by the leading economists. A researcidaoted in 2011 in the
USA identified the unequal distribution of benefitsm scientific progress as a factor in the expansf income inequality: “capital
owners largely benefited from the technologicalnge Their consumption boosted as a result of &serén income from labor and
capital; ... workers gained from technological chaagevell, although their gains were lower thandhes of entrepreneurs” [14, p.

33]. Under the guidance of Ph. Aghion, there waslaoted the modeling of the relationship betweemwation dynamics (foremost
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the share and the quality of high-tech patents)emmhomic inequality indicators (the share of tof Income, Ginny coefficients).
For the period of 2006-2010 in the USA there wastba strong positive correlation between innovatimicators and inequality [2,
p. 40-41]. However, the authors of model focusedrall innovative businesses, especially consigdtie direct inventors as patent
holders and thus not paying much attention to #x fhat the owners of the most strategically irtgodr patents with high
commercialization potential are usually the largesitinational corporations. Together with the NokEmorial Prize laureate in
Economic Sciences A. Deaton, Ph. Aghion also rekedrthe relationship between the “creative destmitand subjective well-
being. The results showed a positive correlatidwéen social welfare and active control for unemplent, the creation of new jobs
and unemployment insurance policy, neutralizingribgative social effects of the “creative destnreti3, pp. 3894-3895].

Through the example of the Dot-com bubble of 199712W. Lazonick and M. Mazzucato show the collisidrinnovators’
and capitalists’ interests as a factor of incregsirequality. The prosperity period of this bubblas the reason for lobbying the
corporate tax cuts, while its crash brought outntteement of workplaces to Asia, leaving domesgearchers and inventors jobless
[15, pp. 1097-1101]. In this view, corporationsrqumified by their top executives along with majenture capitalists, banks, hedge
funds, playing the key role in funding of innovatiactivities, at the same time reap the major bnedm them, reducing the reward
of direct innovators (scientists, inventors, engise venture businessmen). The price of their mid(inventions, patent licenses,
know-how, innovative startups) is being formed urttie imperfect competition and determined gengitall the discounted value of
potential benefits from the productive use of thesevations. The most potentially innovative intiens are often the most risky as
well, and that fact contributes to their market envaluation.

Moreover, the overprotection of intellectual andlustrial property rights (the time of which typigakxceeds the time
required to cover the costs and to earn the avesageeconomic profit) hinders the innovation diifus Such inefficient legal
institutions minimize the level of externalitiesngeated by the R&D activities. But according to Béaumol, the society needs to
maintain a certain rate of innovation externalif@sthe sustainable economic growth and incredse@al welfare [6].

Some researchers recognize the existence of inapvatternalities not only within the borders ddtss, but also at the global
level. This means that when choosing fiscal measir&enhance innovations, government should takeaiocount not only the ratio
between the private benefits of the innovator &edefffect for social welfare, but also their impactother countries. It cannot be ruled
out that excessive R&D subsidies would directlytdbaote the increase of other countries’ natianabme [23, p. 143]. Since the
harmonization of fiscal policy, especially betwesronomically developed countries and, for example,fast-growing economies of
Asia, is a very difficult issue, that fact may iméutechnological donor countries to strengthemptheectionist barriers. Such unfavorable
scenario might also contribute to global economégjuality.

Conclusion. The Western countries, and later some other staga® been consistently realizing the model obvation-
based economy, the foundations of which were 18@ years ago in the course of the Industrial Reiaiu Industrialization and the
significant increase in the factors’ productivityade it possible to use the fruits of growth fordatgocial strata. Active redistribution
and macro-financial policies from the mid-1930¢he mid-1970s still greater reduced the extentoafcseconomic inequality. The
further crisis of this model led to a significahifsin macroeconomic policy of the developed coi@stand reversed the noted trends
in distribution. The income and wealth inequalttye harmful effect of which on the economic develept is proved by multiply
researches, has reached the highest level in mbdstany. The previous growth rates of the econeveye not restored, but there was
a significant increase in the innovation componehteconomic development. All these imbalances aadtradictions were
aggravated by the global crisis of 2008, which rrajicate, among other things, the exhaustion ofgitevious techno-economic
paradigm.

In the OECD countries in the period 2007-2015, @lierage annual growth rate of real GDP had bee#?d,.2he average
annual growth rate of real wages had been 0.4%ttendverage annual growth rate of R&D expendihae been 2.47%. Together
with increasing Ginny coefficients (measuring thequality in disposable income) in the majority &CD countries, these data may
indicate, firstly, a relative slowdown in econongiowth rates, secondly, an increase in distribuiti@guality, and thirdly, the further
increase of GDP science intensity and the develapofannovation-based economy.

The decline in labor productivity in OECD countriesults in a very low rates of real wage grow#tijrfig much short of the
economic growth rates. This, however, can not pi@vihe desired growth in the rate of profit; and thigh level of capital
monopolization creates serious barriers to its fitgphinder the “creative destruction”. A significapart of jobs, including highly

skilled, are being transferred abroad, and thestre of employment under the innovation-based eegnis changing quite rapidly.

Crp. 7u3 9 06.06.2018, 11:C



PROBLEMS OF SOCIO-ECONOMIC INEQUALITY UNDER THE... tth://www.economy.nayka.com.ua/?op=1&z=5

Increasing investments in R&D are made by privaigtal mostly in the late stages of the innovatigale, when the expected rate of
return is no longer discounted by high risks. A¢ #ame time, authors of promising high-tech prejeften have problems with
access to capital and, accordingly, the implemimtaif their research advances. Thus, governmestiséo take a share of risks,
subsidizing R&D, contributing to the creation ofsfitve innovation externalities and reducing bagi® the diffusion of technologies
while maintaining the incentives for innovationigities of economic agents. The ongoing structahdfts in economy induced by the
scientific and technological advance require thivacemployment and social policies, which mightvyerat the growth of socio-

economic inequality under the innovation-based emon
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