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Assessment of the impact of labor productivity on the effectiveness of innovative
activities in Kazakhstan and the Northwestern Federal District of Russia

Abstract

Object: In many foreign countries, growth in labor productivity leads to a reduction in working hours. But these
processes are not always proportional and depend on the correlation of social and economic priorities of states; on the
conditions of general globalization and neoliberalization. The unfavorable ratio of the internal price proportions of some
states and the low level of development of technics and technology act as obstacles to increasing the rate of economic
growth. In such conditions, a reduction in working hours will inevitably lead to a reduction in:the country's economic
potential and the level of income of citizens. The purpose of this article is to study.the nature of labor productivity and
analyze the relationship between the proportions of labor productivity and the volume of production of innovative prod-
ucts in Russia and Kazakhstan as the largest EAEU states that determine development trends in the region.

Methods: The collected data on the relationship between labor productivity and the volume of output of innovative
products were analyzed using cluster analysis and nonparametric Data Envelopment Analysis (DEA).

Findings: Labor productivity affects the level of innovative development and affects the overall economic
development of individual regions and countries as a whole. The-analysis of these processes is very important for the
formation of state development policy. Therefore, this study examines the relationship between labor productivity and
the volume of innovative products, as well as examines similar processes in certain regions of Russia and Kazakhstan.

Conclusions: According to the results obtained, the following hypotheses were accepted: in Kazakhstan and
Russia, labor productivity directly affects the innovative production of products. This influence is different in the
regions of both countries. In Kazakhstan and Russia, there are regions that are similar in characteristics of the processes
of the impact of labor productivity on innovative ‘output, and for them similar measures to improve state policy are
recommended.

Keywords: labor productivity; innovative production; nonparametric analysis; cluster analysis; data environment
analysis; Russia; Northwestern Federal District; Kazakhstan.

Introduction

In classical political economy, a hypothesis was formulated (which has now become an axiom) that the
amount of labor time spent /determines the amount of value created, and this, in turn, determines the welfare
of the state. Moreover, for a number of states and territories, the amount of working time, and with it “living
labor”, is the so-called “marginal resource”, which determines and restrains (in case of its insufficiency) the
growth of total income.

The history of the industrial development of mankind testifies that with the growth of labor productivi-
ty, the duration of the working time decreases. At the same time, it is obvious that the rate of reduction of
working time . is lower than the rate of general economic growth and the rate of growth of labor productivity,
precisely because labor time is the main source of an increase in the total mass of income, which is only par-
tially converted into an increase in free time. It can be said that the real proportions of such "partial conver-
sion" depend on the ratio of social and economic priorities of states, along with dependence on the level of
labor productivity and the level of development of the country.

Moreover, the process of transformation of labor productivity in free time, which, of course, proceeds at
different rates in the countries of the world, is also aggravated by the conditions of general globalization and
neoliberalization. These conditions became an important basis for the solution of the "rich" countries of the
issue of the heterogeneity of materialized labor, when high-income stages of certain types of economic activ-
ity were concentrated on their territory, and low-income ones were transferred to other countries. In essence,
the rapid growth in productivity and well-being of the “rich” countries was formed due to the fixation of un-
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favorable production proportions and over-exploitation of the population of “developing” countries (“poor”
countries, countries of the “third” world).

This is the reason for the fundamental impossibility of reducing the general fund of working hours (giv-
en the prevailing price ratios) in countries with middle (South Korea, Spain, Italy) and low (Russia, Mexico,
Kazakhstan) income levels and relatively long working hours. In such conditions, a reduction in working
hours will inevitably lead to a reduction in the economic potential of the country and the level of income of
citizens.

In turn, such an unfavorable ratio of the price proportions of these states and the low level of develop-
ment of technology and technology act as obstacles to the formation of the so-called "middle class", a group
of the population that has an average income level and at the same time is majority, which allows it to stabi-
lize the social structure of the state ... Low-income countries with large hours of work are characterized by a
smaller (and often insignificantly small) part of the population earning the average income level, while the
majority group is represented by people with lower middle income. Therefore, often measures‘that are aimed
at social support of the population are not in the nature of stimulating personal growthdand self-improvement
of the population, but assistance in solving vital problems, such as buying food, durable goods, paying for
utilities.

In this sense, it is important to investigate the nature of labor productivity and assess possible directions
for improving public policy. The objects of study were the Russian Federation (RF) and the Republic of Ka-
zakhstan (RK), as the largest EAEU states, which determine development trends in the region.

In Russia and Kazakhstan, there are opposite trends in population dynamies (table 1).

Table 1. Population dynamics in the Russian Federation and the Republic of Kazakhstanin 2013-2017

2013 | 2014 | 2015 | 2016 | 2017 |
Natural population growth, thousand people
Russia 24 31 32 -2 -136
Kazakhstan 251 269 266 270 261
Balance of migration of the population, thousand people
Russia 296 271 246 262 212
Kazakhstan 0 -12 -14 -21 -22
Total
Russia 320 302 278 260 76
Kazakhstan 251 257 252 249 239

Note - calculated by the authors based on data (Miropolsky D.Yu., Yakshibaeva G.V., 2018)

It is typical for Russia to compensate for its negative or small natural population growth at the expense
of citizens of the EAEU member states, in particular Kazakhstan. This becomes possible because in the
EAEU region, Russia has the highest wages and is most provided with a variety of jobs. It is important to
note that the unemployment rate in the Republic of Kazakhstan and the Russian Federation is comparable,
about 5% (see table 2).

Table 2. Comparison of the conditions for the functioning of the labor market in the Russian Federation and the
Republic of Kazakhstan according to 2018 data

Index Russia Kazakhstan
Unemploymentrate 5.2% 4.9%
Informal @mployment 20.5% 24.5%

Prevailing type of employment contracts indefinite or long term for 6-12 months
The share of those receiving wages "in envelopes" up to 40% about 0%
The level of wages in terms of dollar equivalent $ 536 $ 474

Note - calculated by the authors based on data (Mramornova O.V., Ivanova N.A., Abuova Zh.U., 2018 and Banki24.by, 2019)

The level of informal employment is also comparable, that is, these are the people who work on the ba-
sis of an oral agreement and are the least protected part of the employed population.

At the same time, one can single out conditions that are definitely more attractive for workers and act as
the basis for migration to Russia to earn money. First of all, this is the level of wages, which in Russia is on
average 13% higher than in Kazakhstan. And given the presence of a large percentage of workers who re-
ceive "gray" wages, it should be understood that in reality this gap is even greater. Also, an undoubted ad-
vantage is the long duration of employment contracts, which increases the employee's sense of stability.
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For further analysis and comparison by the level of labor productivity, we decided to select one federal
district of the Russian Federation, which can be considered comparable in size to the Republic of Kazakh-
stan. We stopped at the Northwestern Federal District (NWFD).

The total GRP of the Northwestern Federal District and the Republic of Kazakhstan in 2018 amounted
to 9 and 12.5 billion rubles. (the estimate for the Republic of Kazakhstan was obtained on the basis of the
official exchange rate of the tenge to the ruble of the National Bank of Kazakhstan for 2018 -
www.nationalbank kz, 2020), which allows us to speak about the relative comparability of economies in
scale. A similar situation is observed in terms of the population size, which in 2018 was 14.0 and 18.4 mil-
lion people. in the Northwestern Federal District and the Republic of Kazakhstan, respectively.

To assess labor productivity, the volume of industrial production is of great importance, which in the
Northwestern Federal District is 7028 billion rubles. and 4949 billion rubles. for RK. Already from these
data, it becomes clear that the population of the Northwestern Federal District, which is almost 1/3 smaller,
is able to obtain a 40% larger industrial product, which makes the assessment of productivity-even more rel-
evant.

These objects of study are also of interest because they have a very diverse internial structure, which
makes it possible to distinguish different types of economic relations, for which fundamentally different lev-
els of labor productivity are characteristic. So, in the Northwestern Federal District thereis a city of federal
subordination (St. Petersburg), and in the Republic of Kazakhstan (RK) the capital city of Nur-Sultan, which
accumulates capital functions and has a definitely higher level of income and labor productivity, which,
however, have little to do with the manufacturing sector. There are alsosactive highly developed industrial
centers in the Karaganda and East Kazakhstan regions (RK) and the 'Leningrad and Novgorod regions
(NWFD). In addition to them, there are large centers of the mining industry-Atyrau, Kyzylordy, North Ka-
zakhstan regions in the Republic of Kazakhstan and Murmansk, Arkhangelsk regions and the Komi Republic
in the Northwestern Federal District.

Taking these features into account, it was decided to cluster the regions of the Northwestern Federal
District and the Republic of Kazakhstan in order to identify more homogeneous groups. Further, in homoge-
neous groups, conduct a nonparametric analysis of the relationship between the output of innovative products
and the level of labor productivity.

The main hypothesis of this study: in Kazakhstan and Russia, labor productivity directly affects the in-
novative production of products. This influence is different in the regions of both countries. In Kazakhstan
and Russia, there are regions that are similar in characteristics of the processes of the impact of labor produc-
tivity on innovative output and for them similar:measures to improve state policy can be recommended.

Literature Review

Studies of the relationship between labor productivity and the level of economic development of the
state and its households have been carried out over the past fifty years in various sectors of the economy and
countries.

Bernanke B.S. and Parkinson M.L. (Bernanke B.S., Parkinson M.L., 1991) presented the results of a
study of short-run increasing returns to labor (SRIRL) in a sample of 10 US manufacturing industries be-
tween the two world wars. They took out the impact of a procyclical technology shock on SRIRL.

Sparks C. and Greiner M. (Sparks C., Greiner M., 1997) investigate comparative trends in manufactur-
ing productivity,and unit labor costs for the period 1979-1995 in the United States, as well as conduct a
comparative analysis of labor productivity in 1994-1995. years of the United States with other countries.
They conclude about the impact of technological development on labor productivity and competitiveness of
manufactured goods in the United States.

Lovegrove N.C., Fidler S., Harris V.J. (Lovegrove N.C., Fidler S., Harris V.J., 1998) consider the caus-
es of low labor productivity in the UK. The article compares with the overall performance of the United
States and compares the performance of UK companies with those of the world's leading companies in the
automotive, food processing, food retail, hotels, software and telecommunications industries. Among other
findings, the authors focus on technical development and the impact of product market regulation on produc-
tivity.

Van Ark B. (Van Ark B., 1999) presents a transnational study that revealed differences in labor produc-
tivity and living standards, which are quantitatively and qualitatively large across countries and regions.

Garcia P., Knights P.F., Tilton J.E. in their article note that over the past two decades, labor productivity
in the copper industry has sharply increased both in Chile and in the United States. Research attributed the
production growth mainly to innovation and technological change, rather than the development of higher
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quality copper deposits due to the development of new mines and the shift in production from mines with
low productivity to mines with high productivity. Although better copper deposits are more important in
Chile than in the United States, innovation and technological change have contributed significantly to
productivity growth in Chile as well. Thus, the article emphasizes a direct connection between labor produc-
tivity and innovative development of production (Garcia P., Knights P.F., Tilton J.E., 2001).

At the International Labor Conference, the Chairman of the Government of the Russian Federation
D.A. Medvedev came up with an initiative to reduce the working week for Russians from the current 5 to
4 days. Referring to the successful modern experience of foreign countries, the Prime Minister noted that this
is a serious basis for the growth of labor productivity, on the one hand, and freeing up time for the self-
development of citizens, on the other hand (Medvedev, 2019).

Golikova, in subsequent comments, noted that the level of wages may either remain or be lower due to a
reduction in the volume of working hours (Golikova, 2019). Taking into account international agreements,
according to which any innovations in the world of work should not worsen the position. of the worker, the
question arises about the conditions in which such a rapid increase in productivity can take place.

Goridko N.P. emphasizes that for a number of states and territories, the amount of working time, and
with it “living labor”, is the so-called “marginal resource”, which determines and restrains (in case of its in-
sufficiency) the growth of total income. In particular, this state of affairs is typical for the'Russian Arctic, the
work (Goridko NP, 2016) provides estimates of the potential GRP for the Arkhangelsk and Murmansk re-
gions, the Republics of Karelia and Yakutia (Sakha), on the basis of which it is proved that the economy has
significant growth potential due to involving additional labor.

Minakir P.A. notes that the history of the industrial development of mankind shows that with an in-
crease in labor productivity, the duration of working hours decreases. At the same time, it is obvious that the
rate of reduction of working time is lower than the rate of general economic growth and the rate of growth of
labor productivity, precisely because labor time is the main source of increase in the total mass of income,
which is only partially converted into an increase in free time (Minakir P.A., 2019).

He also identifies two groups of conditionally “rich’ countries, which have different attitudes towards
working hours. The first group (USA, Japan, Canada) sees a priority in increasing the welfare and income
level for citizens and building up the economic potential for the state. On the other hand, Germany, France,
Switzerland considers personal freedom and development.as an unconditional priority. As a result, the first
increase in productivity is directed to additional labor activity, and the second to reduce working hours.

Roslyakova N.A. and Novikov A.B. (Roslyakova N.A., Novikov A.B., 2019) emphasize that the pro-
cess of transformation of labor productivity in'free time, which, of course, takes place at different rates in the
countries of the world, is also aggravated by the conditions of general globalization and neoliberalization.

Kazmina I. et al. in the article investigate the role of the 4th industrial revolution in the growth of labor
productivity. Considering that sustainable’development of the economy is associated not only with the pro-
gress of Industry 4.0, but also with the improvement of the labor market in advanced economies, which cre-
ates new jobs, professions and personnel (Kazmina I., Lukyanov P., Zhminko N., Savchenko 1., Yusupova
G., Zatsarinnaya E¢; 2020).

Thus, these conditions.became an important basis for the solution of the "rich" countries of the issue of
the heterogeneity of materialized labor, when high-income stages of certain types of economic activity were
concentrated on their territory, and low-income ones were transferred to other countries. In essence, the rapid
growth-in productivity and prosperity of the "rich" countries was formed by fixing unfavorable production
proportions and over-exploitation of the population of the "developing" countries ("poor" countries, coun-
tries of the "third" world).

Methods

In the study, we examined 27 regions, 11 regions of the Northwestern Federal District and 16 regions of
Kazakhstan.

At the first stage of the study, the clustering method was used. Clustering or cluster analysis groups
many objects into a subset in such a way that the objects of one cluster are as similar to each other as possi-
ble, and objects from different clusters have the maximum number of criteria that are different from each
other.

As a result of the cluster analysis, groups of regions with similar development trends were identified; it
was carried out for individual years in the period from 2015 to 2017. Labor productivity and the release of
innovative products were chosen as the classification features, as an expression of the most high-tech pro-
duction activity. All indicators have been normalized.
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We chose the k-means clustering method. The k-means method is a cluster analysis method, the purpose
of which is to divide all available observations of observations into k clusters, with each observation belong-
ing to the cluster to the center of which it is closest. As a measure of proximity, we used the Euclidean dis-
tance.

The analysis of the relationship between the output of innovative products and the level of labor produc-
tivity was carried out using the method of nonparametric analysis - data environment analysis, which is
based on M. Farrell's neoclassical approach to assessing the technical efficiency of resources in a stochastic
boundary production function (Farrel J. Michael, 1957).

When comparing a set of objects (decision making units, DMU) by the number of resources used and
the results obtained, those objects are recognized as technically efficient that provide the maximum output
per unit of resources spent.

The essence of the method is that for a certain set of objects (DMU), represented by enterprises, firms,
regions, etc., reference objects are determined, characterized by the best indicators of return.on the use of
resources (the ratio of the product / result to the resource / costs).

If, with an increase in the amount of a resource, its return in the reference objects doees not decrease (the
products increase proportionally), then such reference objects are at the border of production capabilities
with a constant effect of scale - CRS (Constant Returns to Scale), which represents the bisector on the coor-
dinate system of consumed resources and manufactured products. If, with an increase in the amount of a re-
source, its return changes (products increase disproportionately), then the boundary of production possibili-
ties represent the shape of a curve passing through objects with the least amount of consumed resources - the
boundary of production possibilities with variable returns to scale - VRS (Variable Returns to Scale).

The technical efficiency of facilities lying on the production capability boundary is equal to one.

The main attractive property of the DEA method is related torthe fact that efficiency is calculated for
each object using one aggregate indicator, without imposing restrictions on the functional form of the rela-
tionship between costs and performance, and identifies real-objects with "best practice" as reference, rather
than calculating averaged trends / indicators.

Results

According to the Euclidean distance method, the most reliable estimates were obtained for 4 clusters,
therefore, further 3 clusterings were carried out for each.year using the k-means method, focused on obtain-
ing four clusters. Generalizations about the received groups are presented in table 3.

Table 3. Clustering results, typical regions and an estimate of the cluster average productivity

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Typical region Akmolaregion West Kazakhstan region Atvrau region Vologda region
yp g Novgorod region Leningrad region Y g Nur-Sultan
w
= Number of 6 5 4 )
& | regions
Average labor
productivity 02 0.4 0.9 0.5
Typical region Pavlodar region Vologda region Atyrau region St. Petersburg
P £ £ £ g Y & Nur-Sultan
o
= Number of 17 5 3 )
« |.regions
Average labor 02 0.4 09 08
productivity ) ) ) )
. . Novgorod region Arkhangelsk region St. Petersburg
Typical region North Kazakhstan region Pavlodar region Almaty Nur-Sultan
o~
= Number of 16 ) 7 )
& | regions
Average labor 02 03 07 0.8
productivity ' ) ) )
Note - calculated by the authors

From Table 3, it can be seen that the most numerous is the group of regions with the lowest labor
productivity, which partly confirms the problems described above. Then there are the few groups with higher
labor productivity, among which the capital cities occupy a special place (cluster 4 in 2016-2017). Figure 1
shows the average values obtained for clusters in different years.
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Figure 1. Graph of average values of parameters for clusters in different years (2015-2017)

Note - compiled by authors.

The graph shows cluster 1, the regions of which, having relatively low labor productivity, have ex-
tremely low rates of innovative production. Also noteworthy is cluster 3, where, with high labor productivity,
there is an extremely low output of innovative products.

Cluster 1 can be classified as depressed regions with low: potential for technological renewal and eco-
nomic growth. We can say that these are the regions.in which at the interregional level there are the lowest
(unfavorable for regional producers) prices, which lead to-the oppression of production activities and the out-
flow of labor resources to more favorable regions.

Cluster 3 - these are regions that are-typical producers of traditional products (first of all, this concerns
the extraction and production of primary-resources), it should be noted that this group is expanding, which
indicates the conditions in which it is beneficial to switch to the production of primary products, because on-
ly it is competitive (the consequences. of globalization discussed above). Often, such industries are well-
equipped and have a fairly high technological level, but all this concerns the means of labor. The subject of
labor and, accordingly, the tesulting product cannot become traditional and innovative here. The most im-
portant basis for technological development and expansion of production in such regions, in our opinion, is
the market capacity. So, researchers (Petrenko E.S., Vechkinzova E.A., Urazbekov A.K., 2019) note that
there is often no need to purchase the most modern and high-performance equipment, since it will be idle
most of the time or work conditionally at 1/10 of its maximum productivity. That is, the potential for devel-
opment here lies. in the expansion of production of higher value added, which could become consumers and
processors of the inereased flow of traditional goods (resources).

Regarding cluster 4, we made remarks above that the metropolitan position allows for a large volume of
production of innovative products, rather due to the favorable price ratio, which stimulates the production of
more expensive products, and the presence of a large number of diverse and qualified personnel. In our opin-
ion, the level of labor productivity for the production of innovative products is not a cornerstone.

Of interest is cluster 2, which was the most unstable in composition for the 3 years under consideration
and judging by the significant change in the volume of innovative products output against the background of
a relatively stable level of labor productivity, we can say that these are the regions that have undergone the
greatest transformations associated with the establishment and launch of innovative industries. however, it
should be noted that this group of regions decreases from 5 to 2 regions, that is, the processes taking place in
them are not typical.

The next stage of the study was to analyze the relationship between the release of innovative products
and the level of labor productivity. To obtain such estimates, we used DEA (Roslyakova N.A., 2018).
The use of a single parameter as an input (performance) to form a single output (innovative products) allows
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you to eliminate the action of other factors and highlight the influence of only the performance parame-
ter, it also opens up opportunities for visualizing the results. Since there are restrictions on constructing esti-
mates for several regions (in particular, in 2017, clusters 2 and 4 had only 2 regions each), estimates will
be built for clusters 1 and 3. We also oriented the model towards the output in order to find the answer to
the question on question: what volume of innovative products can be obtained at the current level of labor
productivity.
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Figure 2. Estimates of the optimal level of innevative production at a given level of productivity for
models with constant (CRS) and variable (VRS) scales for the regions of cluster 1 according to 2017 data.

Note - compiled by authors.
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Figure 3. Estimates of the optimal level of innovative production at a given level of productivity for
models with constant (CRS) and variable (VRS) scales for the regions of cluster 3 according to 2017 data.

Note - compiled by authors.

Figures 2 and 3 show that the option with increasing returns seems more realistic, since there is a certain
limit on the output of innovative products that is available to the regions. It can be understood that this level
of production of innovative products for the regions of cluster 1 corresponds to the indicators of the
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Kostanay region of the Republic of Kazakhstan in 2017 (given in rubles). For cluster 3, it corresponds to the
output level of the Vologda region.

Conclusions

In our opinion, in order to resolve these issues, it is necessary to develop new forms of economic activi-
ty that will eliminate the contradictions inherent in the neoliberal and neoindustrial concepts, when the goals
of socializing the economy are proclaimed, strengthening the social orientation of economic growth and de-
velopment, but at the same time there is a primacy of market competitiveness, which should ensured primari-
ly due to the flexibility of the labor market, which leads to the emergence of more and more sophisticated
forms of exploitation of labor, knowledge, qualifications, quality of life.

For the regions of cluster 1, such decisions may be associated with supporting the development of SMEs
(small and medium-sized businesses) among the self-employed and unemployed population based on the
development of microcrediting. Moreover, the Republic of Kazakhstan has a positive experience in this area,
so in 2017, 7,227 such loans were issued in the amount of about 32 billion tenge (an average size of 4.42
million tenge). In 2018, about 14 thousand people attracted loans for business in the amount of 62 billion
tenge. At the same time, on the Russian microcredit market with a volume of 121 billion rubles'(about 650
billion tenge), the share of loans to support SMEs is negligible. We can say that in Russia there is no instru-
ment as such.

Also, in Kazakhstan, there is a bias towards lending and supporting SMEs in rural-areas (up to 83% of
all planned microcredits in 2019-2021 are targeted at rural areas). At the-same time, the documents of the
Russian Federation do not indicate the problem of developing SMEs outside the regional centers. There are
monotowns as a focus.

On the other hand, in Kazakhstan, there is a lack of competence of potential entrepreneurs, especially
from rural areas, which hinders their successful work. Here, the‘experience of Russia in the formation of re-
gional teams with professional economists-curators for the development of the level of professional training
of future entrepreneurs and the development of a businessplan can be useful here.

For cluster 3, where there is a fairly large business'that is concentrated on the production of primary re-
sources, it is important to establish new industries that will.act as consumers of resources and will allow the
professional development of the population to be realized, ensuring an increase in productivity and income.
It is also worth noting that the development of public-private partnership mechanisms in this area allows to
ensure the flow of private funds and form the basis for attracting services and products from SMEs to such
projects.
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H. PociisikoBa, E. BeuxkuH3zoBa

Ka3akcTanaa :xone Peceiiiin Coarycrik-batbic denepanabik okpyringe eHoex
OHIMILTIri HiH HHHOBANMSJILIK KbI3METTIH THiMIiTirine acepin 6aranay

Anoamna:

Maxkcamur: KentereH met ennepiae eHOCK OHIMAUIITIHIH ©CYl KYMBIC YaKbITBIHBIH KbICKapyblHa JIBIN KeJeI.
bipak Oyn mpouecTep  9pAailBIM NPONOPIMOHANIBI €MEC JKOHE MEMIICKETTepAiH 9JIeyMEeTTiK-DKOHOMHKAJIBIK
0aCBIM/IBIKTAPBIHBIH apaKaThblHACHIHA, JKalmbl jkahaHmaHy MeH HeonuOepaiu3anusi jkaraainapeiHa OailIaHBICTHI.
Keitbip MemiekeTTepIiH,. imki Oara MPOMOPUHUSIAPBIHBIH KOJIAWCHI3 apaKaThIHACHI JKOHE TEXHOJOTHSIIap MeEH
TEXHOJIOTHSIIAPAbIH AaMYbIHbIH TOMEH JCHreli S9KOHOMUKAIBIK 6CY KAPKbIHBIH apTThIpyFa KeAepri OOJbIN TaObUIaIbl.
MyHza# xaFgaijiapia *yMbIC YaKbITBIHBIH KbICKAPYbI CO3CI3, SIFHH €JIIiH YKOHOMHUKAJIBIK dJIEyeTI MEH a3aMaTTap/IblH
TabbIC ACHTeHiHIH ToMeHAeyiHe okenenmi. OChl MakKajdaHBIH MaKcaThl €HOGK OHIMIUITIHIH CUMIATBHIH 3€PTTEY JKOHE
eHipAeri Tamy ypaictepin aikerHnailTeiH EADO-HEIH eH ipi MmemiekeTtepi perinae Peceit men KasakcranusiH EHOex
OHIMALIIrT MPONMOPIMSIapbl MEH HMHHOBAIMSUIBIK ©OHIM IMIbIFapy KeJIEMIiHIH e3apa OalylaHBICHIH Tanjgay OOJIbII
TaObLUIAIBI.

O0ici: EnOex eHIMAINIrI MEH WHHOBAIMJIBIK OHIM INBIFApy KeJeMi apachblHIarbl e3apa OailaHbIC Typalibl
KMHAJIFaH JIEpeKTep/i KIAacTepJlik Taljay JXKoHEe IapaMeTpilik emec Tainmay — Data Envelopment Analysis (DEA)
ONICTEpiH MaianaHa OTHIPHII TaJIaH/IbI.

Kopvimuvinowvr: EHOEK eHIMIUTITT MHHOBAIMSUIBIK TaMy JTEHI€HiMEH THIFBI3 OalTaHBICTHI XKoHE JKEKeJIeTeH OHIpJIep
MEH TYTacTail eliepiH KaJlbl SKOHOMHUKAIIBIK JAaMybIHa 9cep eTeii. by mpomectepni Tangay MEMIICKETTIK Jamy
casiCaThIH KaJbIITACTBHIPY YIIiH 6Te MaHb3Abl. COHIBIKTaH OCHI 3epTTeyIe eHOCK OHIMIUIITT MEH HHHOBAIUSIIBIK OHIM
IIBIFapy KeJieMi apachlHIArbl e3apa OailiaHbic TanfaHFaH, coHmai-ak Peceli MeH Ka3zakcTaHHBIH >KEeKeJlereH
OHIpPJIEPIHIIET] YKCaC TPOIeCTep KOPCETiNTeH.

Tyorcoipvimoama: AJNBIHFaH HOTHKENEpre coiikec MbIHAIAl rumoTe3anap Kaosuimanmel: Kasakcran men Peceline
eHOEK OHIMIIIIr OHIMHIH WHHOBAIMAJIBIK IIBIFAPBUTYbIHA TiKeJel ocep ereni. bys acep eki enamiH aiiMakTapbiHIa ap
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Typiui. Kazakcran men Peceiine eHOex OHIMALNITIHIH HMHHOBAUMSUIBIK INBIFAPBUIBIMFA 9CEp €Ty MpPOLECTEepiHiH
cunaTramainapsl OOMbIHIIA yKcac eHipiiep 0ap jkoHe ojlap YIIIH MEMJIEKETTIK cascaTThl XETUIIIPY/IiH yKcac mapaiapbl
YCHIHBUIFaH.

Kinm ce30ep: eHOEK oHIMITIT, THHOBAIMSJIBIK OHIIpic, KIACTEPIIIK TAIIAy, XKYMBIC iCTeY OpTaCchIH apaMeTPIIiK
emec Tannay (DEA), Peceii, Contycrik-batbic penepanasik okpyri, Kazakcras.

H. PocasikoBa, E. BeukuH3zoBa

OueHka BIUSIHUSA TPOU3BOIUTEIbHOCTH TPYAA HA 3¢ (PeKTHBHOCTH, HHHOBALMOHHOIA
nesiteibHOCcTH B Kazaxcrane u Ceepo-3anagnom denepanbuom okpyre Poccnu

Annomayusn

Ilens: Bo mHOTHX 3apyOeXHBIX CTpaHaX POCT IPOM3BOAWTEIBHOCTH TPyJda BENET K COKpAIICHHIO pabodero
BpemeHH. Ho He Bceraa 3TH Mponecch MPONOPIMOHATIBHEI M 3aBUCIT OT COOTHOIICHHS COIMATBHBIX U IKOHOMHYECKIX
MIPHOPUTETOB TOCYAAPCTB, YCIOBHHA BceoOIIeH rimodann3anny 1 HeoiaubOepann3anui. HeBbIrogHoe,COOTHONICHNE BHYT-
PEHHUX IIEHOBBIX MPONOPIHN HEKOTOPBIX TOCYAAPCTB U HU3KUH YPOBEHb PA3BUTHUS TEXHUKH U TEXHOIOTHH BEICTYIIAIOT
MPETSATCTBUAMU TS YBEIWUCHUS TEMIIOB SKOHOMHUYECKOTO POCTa. B MOMOOHBIX YCIOBHUAX COKpamIcHHE pabodyero Bpe-
MEHHM HeH30e)KHO OyIeT BECTH K COKPAINICHUI0 YKOHOMHYECKOrO MOTEHIMalia CTPaHbl U YPOBHS IOXOAA TPaKiaH.
[enblo MaHHOI CTAaThU SBJISIETCS UCCICIOBAHUE XapaKTepa IMPOM3BOIMTEIBHOCTH TPY/Aa W AaHAU3 B3aMMOCBSI3U IIPO-
MOPIHIA IPOU3BOTUTEIHLHOCTH TPY/Ia M 00beMa BEIyCKa HHHOBAIMOHHOM nipoaykiun Poccrnm 1 Kazaxcrana kak cambix
KpymHbIX rocynapcts EADC, KOTOpbIe ONpeAesSoT TCHACHIINH Pa3BUTHS B PETHOHE.

Memoowr: CobpaHHBIC TaHHBIC O B3aUMOCBS3U MEKIY MPOU3BOIUTEILHOCTHIO-TPYAa i 00bEMOM BBITYCKAa MHHO-
BaIl[MOHHOW MPOAYKIUHU OBUTH MPOAHATU3UPOBAHEI C UCIIOJIH30BAHUEM METOJIOB KIIACTEPHOTO aHAN3a U HellapaMeTpH-
geckoro ananu3a — Data Envelopment Analysis (DEA).

Peszyromamei: TIpon3BOINTENFHOCTh TPYyla TECHO CBs3aHA C YPOBHEM MHHOBAIIMOHHOTO Pa3BUTHS M OKa3BIBACT
BIHSIHHAE Ha 00Iee 5KOHOMUYECKOEe Pa3BUTHE OTIENBHBIX PETHOHOB M CTPAH B HEJIOM. AHAIN3 3THUX MPOIECCOB OYEHBb
BaXXKeH 711 (POPMHUPOBAHUS TOCYAaPCTBEHHON IMONUTHKH pa3BUTHA. [109TOMY B TaHHOM HCCIIEIOBAHUH aHATH3UPYETCS
B3aMMOCBSI3b MEXKIy HPOHM3BOIUTEIHHOCTHIO TPyAa M OOBEMOM BBITYCKa WHHOBAaIlHOHHOW TPONYKIMH, a TaKxKe
BBISBIIIIOTCS] CXOHBIE TIPOIIECCH B OTNENBHBIX pernonax Poccnm n Kazaxcrana.

Bui6oowr: CoriacHo MOMYyYeHHBIM pe3yJibTaTaM, ObUIH JPUHSATHI clenyromue runoTe3sl: B Kaszaxcrane u Poccun
MPOU3BOIUTEIHHOCTh TPY/a HAMPSIMYIO BIHMSCT HA MHHOBAIMOHHBIA BBIMYCK MPOIYKIMH. JTO BIUSHHE PA3JIMYHO IO
peruonam obenx crpaH. B Kasaxcrane m Poccun CymeCTBYIOT PErMOHBI, CXO0XKHE IO XapaKTEPHCTUKaM IIPOLIECCOB
BIIMSIHUSL TIPOM3BOJUTEIBHOCTH TPYIa HA WHHOBAIIMOHHBIN BBIIYCK, U JIJISI HUX PEKOMCHIOBAHBI CX0XKHE MEPBI COBEP-
IICHCTBOBAHUS IOCYAapCTBEHHON TTOJIUTHKH.

Knroueevie cnosa: NPOW3BOJUTEIBHOCTH TPYyla, WHHOBAIMOHHOE IPOU3BOJCTBO, KJIACTEPHBIH AaHAJH3,
HemapaMmeTpudeckuit anamm3 cpensl ¢ynkuuonnpoBanus (DEA), Poccus, CeBepo-3anamnbiii enepaibHBI OKPYT,
Kasaxcran.

References

Bernanke B.S., Parkinson M.L. Procyclical labor productivity and competing theories of the business cycle: some evi-
dence from... //Journal of political economy, 1991. — V. 99, — No 3, 439-459.

Farrel J. Michael, The measurement of Productive efficiency. //Journal of the Royal Statistical Society, Series A, Gen-
eral 125, 1957. —< Part 2. — 252=267.

Garcia P., Knights P.F., Tilton J.E. Labor productivity and comparative advantage in mining: the copper industry in
Chile. //Resources policy, 2001. — V. 27, No 2, — 97-105.

lonmmkoBa: Bompoc O 3apIuiaTe IpH IMepexoie Ha 4-THEBHYI0 pabodylo HEAENI0 OCTACTCS OTKPBITHIM [DJIEKTPOHHBIN
pecype] // Cant MadopmarmonHoro areaTctBa «TACC» (https://tass.ru/ekonomika/6539080).

Topugpkxo H.Il:: OcobeHHOCTH 3KOHOMUYECKOTO Pa3BUTHA perHoHOB CeBepa W APKTHKHU: PBIHOK TPYZAa M PErPECCHOH-
HO€ MOJIEIMPOBaHNE MOTEHIHAILHOTO BaJOBOTo pernoHanbHoro mpoxaykra [Tekcr] / H.II. Topumeko // Perwo-
HaJbHAsi DKOHOMHMKA: Teopus u mpakTuka. — 2016. — Ne 5. — C. 121-136.

CpaBHuBaeM. 3apabotHas miara B crpanax CHI' B 2018-m rony [Dnexrponssiit pecypce] / Caiit MadopmamumonHo-

cnpaBouHoro noptaia «Banki 24.by» (https://banki24.by/news/3113-sravnivaem-zarabotnaya-plata-v)

Lovegrove N.C., Fidler S., Harris V.J. (1998). Why is labor productivity in the United Kingdom so low? McKinsey
quarterly, 4, 44-57.

Kazmina I., Lukyanov P., Zhminko N., Savchenko I., Yusupova G., Zatsarinnaya E. (2020). Fourth industrial revolu-
tion-engineering innovations for labor productivity increasing. Talent development and excellence, V. 12, No 1.3,
477-487.

Mengenes: Oyaymiee — 3a 4eTHIpEXIHEBHOW pabodeii Hemenel [DnexTponHHIH pecype] // Caitit MHbDOpMamoHHOTO

arentctBa «Bectu.ruy (https://www.vesti.ru/doc. html? id=3156958).

Munaxup I1.A. Pabotats Henb3s otaeixath [Tekcr] / I1.A. Munakup // TIpoctpancTBenHas s3xkoHOMHKAa. — 2019. —
T.15. — Ne 3. — C. 7-109.

112 BecTHuk KaparaHgmHckoro yHusepcurteTa



Assessment of the impact of labor productivity...

Mupononsckuit J[.FO. CocTossHuEe M NepCHeKTUBBI pa3BUTUsS TPYAOBOM Murpauuu Poccun ¢ rocynapcTBaMu-dIeHaMU
EADC xak QakTop yCTOWYMBOIO COIMabHO-3KOHOMHUYeckoro passutus [Tekcr]| / J[.HO. Mupononsckui,
I'.B. Sxmmbaesa / U3B. CII6. roc. skoH. yH-Ta. — 2018. — Ne 4 (112). — C. 29-37.

MpamopuoBa O.B. Bo3nnkHOBeHHEe U pa3zBuTHe npekapuaTta B Poccmiickoit Penepannu u Pecrybmmke Kaszaxcran:
cpaBHUTENBHBIN aHanmm3 [Tekcr] / O.B. MpamoproBa, H.A. HBanoBa, J)K.V. Abyosa // 13B. Capat. ya-ta. Hopas
cep. Cep. Dxonomuka. Ympasienue. [IpaBo. — 2018. — Ne 18 (3). — C. 259-266.

Mukhopadhyay T., Lerch F.J., Mangal V. (1997). Assessing the impact of information technology on labor productivity

a field study. Decision support systems, V.19, No 2, 109-122.

OdunmnanbHble Kypchl HHOCTPAaHHBIX BAJIIOT B CpeJHEM 3a mepuoj [DnekTpoHHbIH pecypc] // Caitt HanuonansHoro
Oanka Kazaxcrana (https://www.nationalbank.kz/? docid=763&switch=rus).

[erpenko E.C. AHanu3 cocTOsSHUA U TEPCIIEKTUBBI Pa3BUTHsI TOPHO-MeTaJuTypruieckoi orpaciu Kazaxcrana [Tekcr] /
E.C. [lerpenko, E.A. BeuknnzoBa, A.K. Ypazoekos // Oxkonomnueckue otHomenust. — 2019. — T. 9. — Ne 4. —
C. 2661-2676.

Pocnsxosa H.A. Vcnonb3oBanue metoauku DEA 1u1st oLieHKH MepCeKTUB MHHOBALMOHHOTO pa3BuTusi-CeBepo-3anana
/MHOTO(aKTOPHBIE BBI3OBBI W PUCKM B YCIOBHSAX pEalM3allMd CTPATETHH  HAYyIHO-TEXHONOTHYECKOTO
¥ SKOHOMHYECKOTO pa3BUTHS Makpopernona «CeBepo-3amany» // Matepuansl Beepoc. Hayd.-mpakt. koHO., 23-24
okts16psa 2018 r., UTIPD PAH. — CI16.: T'YAIL 2018. — C. 67-73.

Pocmsxosa H.A. IIpoGiemsl opMHupoBaHUS U pa3BUTHS CPEIHETO Kilacca B MeHstomemcs mupe [Texer] / H.A. Pocis-
koBa, A.b. Houxos // 3B. CII6. Toc. sxoH. yH-Ta. — 2019. — Ne 4 (118). — C. 115-118.
Van Ark B. (1999). International comparisons of labor productivity and per capita‘income..Monthly labor review,
V. 122, No.7, 33-41.

Cepusa «3koHoMumka». Ne 1(101)/2021 113





