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ABSTRACT

Relevance. Economic growth can be achieved in two different ways: through
technological improvements and reallocation of market shares from less to more
productive units. Despite the significant research literature on innovation in
Russia, the literature on market selection, especially at the sectoral level, is rela-
tively scarce. This is the research gap that this study aims to address.

Research objective. The article assesses how labor resource reallocation between
sectors has influenced the dynamics of aggregate labor productivity in the Rus-
sian economy over the past two decades.

Data and methods. For this purpose, the growth of aggregate labor productivity
was decomposed into the growth of productivity within the sectors themselves
and the reallocation of labor resources between them. This allowed us to conduct
a quantitative estimation of the role of market selection at the sectoral level. For
our study, we used data from Rosstat (from 2002 to 2018) and the World In-
put-Output Database (from 2000 to 2014).

Results. For Rosstat data, the ratio of the effect of changes in labor productivity
and labor resource reallocation by sector on total labor productivity over the
period was 0.71/0.29, and for WIOD data it was 0.44/0.56. This indicates that
labor resources are more likely to be reallocated to related sectors (e.g. between
manufacturing industries).

Conclusions. The results suggest that there is competitive market selection at the
sectoral level and that labor has generally been reallocated to more productive
sectors of the economy, contributing significantly to the growth of aggregate pro-
ductivity in the economy. Our study shows the sectors of the economy where this
reallocation has taken place, which may help to determine where this process is
successful and where it needs additional stimulation.
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OneHKa poJu NepeToKa TPYyAOBHIX pecypCcoB
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AHHOTAIINA

AKTyaIII)HOCTI). IKOHOMMYECKNIT POCT MOXXET OBITDH JOCTUTHYT ABYMA pa3-
JIMYHBIMU CIIOCOOAMU: 332 CYET TEXHOIOTMYECKIX yCOBep].HeHCTBOBaHI/Iﬁ[ un 1e-
pepaciipenenenus oI pbIHKa OT ME€Hee ITPOU3BOAVTENbHBIX €AMHNLY K 6onee
IIpOU3BOAUTENDHBIM. HeCMOTPH Ha 3HAYUTEIbHBI 00beM I/ICCHCJIOBaTeTIbCKOI‘/II
JIATEPATYpPbl 110 MHHOBaMsAM B Poccun, Teparypa 1o BbI60py PBIHKA, OCO-
6€eHHO Ha OTpacI€BOM YPOBHE, OTHOCUTE/IbHO CKYIHA. Ha YCTpaHEHME JAHHOT'O
Hp06ena U HaIlpaBJIEHO JaHHOE MCCIIENOBAaHNE.

ueﬂb NCCIeJOBaHNA. B cTaTpe OLIEHVBAETCA KaK IIEPETOK TPYLOBBIX PECYPCOB
MEXAY CEKTOpaMU BIVAT Ha AUHAMUKY COBOKYHHO]?[ IPpOM3BOAUTEIBHOCTU
TpyHa B POCCI/II‘/IICKOI?'I 3KOHOMMKE 3a II0C/IeaHIe IBa OEeCATUICTIUA.
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IJanuble u MeTopbl. C 3TOT e/IbI0 OBLIA OCYIECTBICHA TEKOMIO3MIUS POCTa
COBOKYIIHOJ ITPOM3BOAUTEIBHOCTH TPYZia HA POCT IPOU3BOAUTEIBHOCTI BHY-
TPU CaMUX CEKTOPOB U IIEPETOK TPYLOBBIX PECYPCOB MEXy HUMIUL. [I71s1 IpoBe-
IEeHMs VCCIeNoBaHMA HaMy ObUIM JICIIONb30BaHbI JaHHble PoccTaTa (¢ 2002 mo
2018 rox) 1 BceMupHOIt 6a3bl JaHHBIX «3aTPATBI-BBIIYCK» (¢ 2000 o 2014 rox).
PesynbraTel. I1o manHbIM PoccTaTa cooTHOIIEHMEe BAMAHNMA M3MEHEHUI IIPO-
M3BOAMTENBPHOCTY TPyJa M IEPEeTOKAa TPYAOBBIX PECYPCOB IIO CEKTOpaM Ha
COBOKYIIHYI0 IPOM3BOJUTEIBHOCTD TPyHa 32 YKa3aHHBIN IIEpUOJ, COCTABUIIO
0,71/0,29, a pna ganubix WIOD - 0,44/0,56. 910 yKasblBaeT Ha TO YTO TPYHO-
BbIe pecypchbl 60Jiee CKJIOHHBI HepepaclpefieATbCs B CMeXHble ceKTopa (Ha-
IpuMep, MeXAY OTPac/sIMy 00pabaThIBAIOIIEro [IPOM3BOACTBA).

BriBoppl. [TonydyeHHbIe pe3ynbTaThl CBUIETENLCTBYIOT O HAIMYMU KOHKYPEHT-
HOTo 0TO6Opa Ha ypOBHE CEKTOPOB 9KOHOMMKI, @ TAK)Xe O TOM, YTO TPY/HOBbIE
pecypchl B LieJIoM IiepepacIpefensiich B 6oee IPON3BOUTEIbHbIE OTPACTIN
9KOHOMUKM BHOCS BECOMBIN BK/Iafi B POCT COBOKYIIHOJ ITPON3BOANTENbHOCTI
TpyZia B 9KoHOMMKe. Hallle ucciejoBaHe OLleHMBaeT B KaKue IMEHHO CEeKTopa
9KOHOMUKI 3TO Iepepaclipefie/ieHlie MPOUCXOANIIO, YTO MOXKeT TIOMOYb OIIpe-
Ie/INTD, IT7ie JAHHDI MPOLIECC YCIIEIIEH, a Ie 9TOT IPOLECC HY>K/JaeTCA B CTU-
MY/JIMPOBAHNMA.
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Introduction

One of the key determinants of economic de-
velopment is labor productivity. Countries that
have been able to move from the category of de-
veloping to developed economies are those that
have been able to diversify their economies by re-
directing resources from low-productivity sectors
of the economy to more productive ones. The idea
of this paper is to examine how the reallocation of
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labor between sectors of the economy has influ-
enced labor productivity growth in Russia.
Numerous papers have been written on the
impact of structural change on labor productiv-
ity in sectors of the economy (Bessonov, 2004;
Gimpelson et al., 2014; Savin et al., 2020; Mc-
Millan and Rodrick, 2011; Savin, 2021; Tang
and Wang, 2004; Timmer et al., 2014). One of
the earliest articles to discuss labor shifts be-
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tween economic sectors was written by Denison
(1962), who found that significant job cuts in the
agricultural sector of the economy and resource
shifts to other sectors can significantly increase
aggregate labor productivity and accelerate
countries’ development. Most of the literature
on the effects of structural change on economic
growth (Pasinetti, 1981; McMillan et al., 2014;
Mironov and Konovalova, 2019) also emphasize
that as resources are shifted from agriculture to
modern and more productive sectors, economies
grow and expand. The key factor that separates
successful economies from laggards is the speed
of these structural changes.

Russia is a country in transition which has
great heterogeneity in labor productivity between
different sectors. This feature is characteristic of
many developing countries in Eastern Europe,
Asia and Africa. Typically, the economies of such
countries have high productivity in one or more
sectors of the economy (e.g., natural resource ex-
traction), while others remain at the same level of
development or progress very slowly. At the same
time, the difference in productivity between in-
dividual firms and entire sectors is much smaller
in developed economies than in developing ones
(McMillan et al., 2014; Dosi et al., 2015; Savin,
2020). What makes this heterogeneity in resource
allocation special is that it has the potential to be
an important engine of growth. When labor and
other resources shift from less productive to more
productive activities, the economy grows even if
the sectors themselves do not gain in productivity.
This situation is described by the “Simpson para-
dox” (Simpson, 1951), which has previously been
discussed in terms of GDP growth (Ma, 2015) and
energy consumption (Gross, 2012). For example,
one-third to one-half of the lag in total factor pro-
ductivity in countries such as India and China
compared to the United States could be reduced
if the inequality between the outsider and leader
sectors in productivity were eliminated (Bartels-
man et al., 2006; Hsieh and Klenow, 2009).

There are two factors that contribute to the
growth in aggregate labor productivity: increases
in productivity within sectors of the economy (the
so-called “within-effect”) and the flow of labor
from less productive sectors to more productive
ones (the so-called “between-effect”). The latter
is also called the “competitive selection” factor
(Savin, 2020; Savin et al., 2019; Simachev et al,,
2018). If the between-eftect turns out to be posi-
tive, we can conclude that there is competition be-
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tween industries for labor resources, as more pro-
ductive industries increase their share by taking
employees from less productive industries (Savin
et al, 2020). The first way of increasing labor
productivity is more often seen in economically
advanced countries because their economies are
sufficiently balanced, and reallocation of resourc-
es does not increase productivity. However, real-
location of resources due to competitive selection
can increase productivity in developing countries
with stronger heterogeneity between the sec-
tors. Such an effect is positive for the economy as
a whole, as it increases both aggregate producti-
vity and smooths out the inequalities between its
individual sectors. This effect is also referred to in
research literature as “structural change” (McMil-
lan et al., 2014).

Labor productivity refers to the amount of
value added per worker. Aggregate labor produc-
tivity is a measure of labor productivity for the
economy as a whole. Competitive market selec-
tion is the process of competition between indi-
vidual economic actors for market share (Savin
et al. 2019, 2020), when the strongest and most
adaptable firms in an industry survive and grow.
The term was coined by an analogy with Charles
Darwin’s theory of evolutionary selection, and in
economics it traditionally refers to the expansion
of the market share of the most productive and
efficient firms (Metcalfe, 1994).

In this research we study the influence of
competitive selection between economic sectors
for labor resources and labor productivity in dif-
ferent sectors on the change of aggregate labor
productivity in Russian economy. By competitive
selection we mean that economic sectors are to
various degrees attractive for labor resources, and
as workers migrate to more productive sectors of
the economy, productivity of the whole economy
increases.

This study has the following objectives: first,
to conduct a quantitative assessment of the role
of competitive selection on the growth of aggre-
gate labor productivity, reflecting the flow of labor
resources between the sectors of the economy, in
Russia; and second, to identify the sectors of the
economy where labor resources were predomi-
nantly reallocated in the period 2002-2018.

This paper is organized as follows: Section 2
deals with the data and methods of analysis; Sec-
tion 3 describes the decomposition of labor pro-
ductivity growth, and Section 4 presents our con-
clusions.
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Methods

There are many approaches to decomposition
of productivity in research literature (Baily et al.,
1992; Olley and Pakes, 1996; Cantner et al., 2019).
More common, however, are the approaches
presented in Foster (2001) and Griliches and
Regev (1995). Savin et al. (2019) show that the
methods proposed by Griliches and Regev (1995)
and Foster (2001) are essentially equivalent. Both
approaches are distinguished by their analytical
simplicity as well as the ability to compare the re-
sults to those obtained by many other researchers
using the same approaches.

To conduct the decomposition of labor pro-
ductivity, we apply the approach proposed by Grili-
ches and Regev (1995), which has subsequently
been used by many economists including McMil-
lan et al. (2014), Dosi et al. (2015), Cantner et al.
(2019), Foramitti et al. (2021a), Foramitti et al.
(2021b), and Mundt et al. (2021). We preferred this
method over alternatives as we can later compare
our results with those of McMillan et al. (2014).

First, formula (1) calculates the total labor pro-
ductivity of economy j over time t as a weighted sum
of labor productivity for all sectors of the economy:

Hj,t = zri,tni,t’ (1)
i€j
where r; ; is a measure of the share of sector i in
time ¢ (measured by the number of employees
employed in the sector); ; , is a measure of labor
productivity for sector i in time .
The decomposition of the change in the ag-
gregate index is calculated by using formula (2):

AHj,t = zAri,tni,t + Zrz’,tAni,t’ )
i€j icj
where L
ZArz’,tni,t
iej
is the variable characterizing the redistribution
of labor between sectors of the economy (“be-

tween” effect);
Zrz‘,tAni,t

€]
is the result of changes in productivity at the lev-
el of the sectors of economy themselves (“within”
effect). The upper line above the variable denotes
the average value for two consecutive years; delta
(A) is the measure of the difference between the
two years (subtract from the value for year ¢ + 1
the value for year t). Finally, in order to compare
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the results obtained for two different data sets
more conveniently, we calculate the proportion of
between- and within-effects by normalizing their
sum to unity as shown in formulae (3-4):

Z ZEAEM

t i€gj

between = —————,
S AT 3)
s
t
> > AT,
within = “EJ—
S ATl (4)
>
t

At this point it is worth mentioning the pre-
viously published studies which conducted the de-
composition of labor productivity for the Russian
economy. There was a study on competitive selec-
tion and efficiency which showed that for firms op-
erating in Russia the between-effect is on average
8%, while everything else can be explained by the
productivity growth in the firms themselves (Savin
et al., 2020). Similar estimates were previously ob-
tained for a subsample of firms from the Ural Fed-
eral District (Savin et al., 2019). Savin et al. (2020)
conclude that the role of competitive selection for
large firms is much lower than for small firms be-
cause small and medium-sized firms are less secure
and the competition among large firms should be
encouraged within the economy. However, it is
worth noting that both studies investigating the ef-
fectiveness of competitive selection in Russia only
cover industrial firms from 2006 to 2017.

For our study a different time period was cho-
sen: from 2002 to 2018. Moreover, we are looking
at all the sectors of the Russian economy (accor-
ding to the OKVED?2 classifier). We investigate
competition not between enterprises, but between
the entire sectors of the economy. We use decom-
position to estimate the redistribution of resources
between sectors of the economy and to measure
the between- and within- effects. Since the study
by Voskoboynikov and Gimpelson (2015) is the
most relevant to our analysis, further in this paper
we are going to compare our results with theirs.

Data

In the course of our work, we used two sets
of data from different sources. The first data set
was obtained from the database of the Federal
State Statistics Service (“Rosstat”™) and contains
information on gross value added, employment,

U https://rosstat.gov.ru/
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depreciation, and output in 13 economic sectors
for the period from 2002 to 2018. The sectors used
are agriculture, hunting and forestry, and fishing;
mining; manufacturing; electricity, gas, and wa-
ter production and distribution; construction;
wholesale and retail trade; hotels and restaurants;
transportation and communications; financial ac-
tivities; real estate, rental, and service operations;
public administration and military security; com-
pulsory social security; education; health care and
provision. All figures for value added as well as
labor productivity were converted to constant
prices in USD in 2005 prices using producer price
indices as deflators?.

In order to assess the robustness of our results,
we also use as an alternative data source the World
Input-Output Database (WIOD?), which contains
more detailed information on 33 sectors of the
Russian economy from 2000 to 2014*. Thus, the
manufacturing sector in Rosstat is broken down
in the WIOD into 24 subsectors. The data come
from the latest available 2016 edition and supple-
mentary socioeconomic accounts (WIOD SEA),
which provides information on annual trade flows
of intermediate goods, the amount of goods and
services sold to final consumers, total gross out-

* Investing, https://ru.investing.com/

* https://www.rug.nl/ggdc/valuechain/wiod, release 2016.

* The global input-output database covers 56 sectors
of the economy, but contains non-zero values for Russia for
33 sectors: Crop and livestock production, Mining, Food pro-
duction, Clothing production, Timber production, Paper and
paper products production, Coke production and production
of petroleum products, Manufacture of chemical products,
Manufacture of rubber and plastic products, Manufacture of
other non-metallic mineral products, Manufacture of base
metals, Manufacture of computers, Manufacture of machin-
ery and equipment n.e.c., Manufacture of automobiles, Man-
ufacture of furniture, Electricity, Construction, Retail trade,
Wholesale trade, Land transport, Water transport, Air trans-
port, Warehouse services, Accommodation and catering ser-
vices, Telecommunications, Financial services, Operations
with real estate, Administrative and support activities, Public
administration and defense, Education, Human health and so-
cial work, Other service activities. Therefore, in the future, we
will analyze only these 33 industries.

put, value added, and employment. All these data
are in U.S. dollars and adjusted for inflation using
national price indexes with a base year of 2010.

Using a more disaggregated WIOD database,
we will thus be able to get an estimate of labor
reallocation not only between the large sectors
such as agriculture and manufacturing, but also
between the industries within manufacturing that
vary widely in their level of productivity. This, in
turn, will provide a more accurate estimate of the
effect of competitive selection.

Table 1 presents descriptive statistics for the
sectors of the Russian economy and thus allows
the reader to form their first impression of the
data which we will work with. This table shows
that industries grow at an average rate of 2% per
year (the median is 4%, indicating negative val-
ues in a number of sectors). The high value of the
standard deviation of value-added growth (0.22)
indicates significant heterogeneity in the growth
rates between sectors of the Russian economy.

Looking at this table, we can conclude how
unevenly labor productivity is distributed across
different sectors of the economy. The standard
deviation of the logarithm of labor productivity
is 0.74. This means that an industry where labor
productivity is by one standard deviation above
the mean is four to five times more productive
than an industry where labour productivity is by
one standard deviation below that level (e!*=4.5).
If we consider the WIOD data instead of the Ross-
tat data, the spread is even larger, which can easily
be explained by the fact that a more detailed divi-
sion of the economy into subsectors increases the
difference between its most and least productive
industries.

All this clearly shows the high heterogeneity
of labor productivity between sectors in the Rus-
sian economy which we discussed earlier. In the
future we are planning to assess how this hetero-
geneity led to the overflow of labor resources be-
tween the sectors.

Table 1
Descriptive statistics of the data used
Labor productivity Value-added growth
Number Average | Median, | Standard Number Average | Median,| Standard
of observations,| value, | in USD | deviation, |of observations,| value, | in USD | deviation,
in units in USD in logarithm in units in USD in logarithm
Data Rosstat 221 21525.6 | 13995.99 0.74 208 0.020 0.04 0.22
Data WIOD 495 18997.9|11578.38 0.87 462 0.016 0.04 0.16

Own calculations based on Rosstat data https://rosstat.gov.ru/ and WIOD https://www.rug.nl/gedc/valuechain/long-run-

wiod?lang=en (accessed on 13.03.2021).
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It is worth noting that many studies (de Vries
et al. 2015; McMillan et al., 2014) show that high
heterogeneity in labor productivity across sectors
is a sign of a developing (but not yet developed)
economy. They are the highest for the poorest
countries and tend to decrease because of sus-
tained economic growth and development. Based
on these results, it can be argued that Russia can
be classified as a still developing economy.

Following Dosi et al. (2015), we measure la-
bor productivity as the amount of value added per
employee, where value added, in turn, is defined
as revenue minus production and sales costs ex-
cluding labor costs.

Results

Applying the decomposition described in
equations (1-4), we produced the results presen-
ted in Table 2. The analysis based on Rosstat data
shows that the within-effect in the Russian econo-
my prevails. Its share is approximately 71% against
29% for the between-effect. This suggests that the
growth of the economy is caused to a greater ex-
tent not by the reallocation of resources from one
sector to another but by the growth in productivi-
ty in the sectors themselves. Nevertheless, the role
of competitive selection in the growth of aggregate
labor productivity is positive, which is good news,
especially in view of the more modest (and some-
times close to zero) values obtained for firm-le-
vel data (Savin et al., 2020). It is worth noting that
Voskoboynikov and Gimpelson investigating the
data that are similar to ours but for an earlier pe-
riod (1995-2012) came to similar conclusions (in
their study, the share of between-effects was about
23%). This indicates that in the later period, the
contribution of labor reallocation to the growth
in aggregate labor productivity increased slightly.

Moreover, using the more disaggregated
WIOD data, the total share for the between-effect
becomes larger than for the within-effect, indi-
cating that in the Russian economy the growth of
aggregate labor productivity is still largely due to
the reallocation of labor resources from low-pro-
ductive activities to more productive ones. The
difference in the results obtained by using dif-
ferent data sources can be explained by the fact
that one sector of the economy from the Rosstat
database is divided into several smaller sectors in
the WIOD database. Thus, using the WIOD data,
we can better estimate the flow of labor between
sectors of the economy. Indeed, a person who
used to work in metal production is more likely to
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move to a job in metal production than in mining
or in the financial sector. This can be explained
by the fact that the above transition will require
a different set of knowledge and skills as well as
work experience, which is difficult to obtain even
by undergoing special training and advanced trai-
ning. From this we can conclude that a more ac-
curate assessment of labor reallocation on changes
in aggregate productivity requires deeper sectoral
detail in order to get a more accurate estimate of
competitive selection.

Regardless of the level of detail of the sec-
toral classifier, the results obtained in Table 2
indicate that the Russian economy showed a posi-
tive dynamic of structural change in terms of re-
allocation of labor resources from less to more
productive sectors. Previously, McMillan et al.
(2014) showed that while most countries in Afri-
ca and Latin America over the period 1990-2005
exhibited a negative between-effect, indicating
a negative structural change, only Asian coun-
tries have managed to consistently achieve ef-
fective reallocation of labor to more productive
sectors. Our estimates place Russia in the latter
group of countries.

There are several findings worth noting. First,
the negative value of the between-effect can be in-
terpreted as an indicator of the overall inefficien-
cy of the economy: labor is transferred from more
efficient sectors of the economy to less productive
ones. Second, for some years a negative sign of the
within-effect can be observed, which indicates a
decrease in labor productivity in the sector of the
economy itself. In some years such a sign can be
explained by a sharp fall of the national currency
against the U.S. dollar. This interpretation is also
true for the shares of these two effects, but only
when the sum of the absolute values is positive.
Otherwise (for example, 2009 example for both
databases) the interpretation of the signs of the
shares is reversed (e.g. in 2009 the share of the
within-effect was close to one, but in fact its con-
tribution was negative).

To take a closer look at where the labor force
was flowing from and to where, in Table 3 we cal-
culated the ratios of employment in 2018 to the
same figure in 2002 for all the 13 major sectors of
the economy as well as the absolute change in the
number of employed over the same period. We
use Rosstat data here rather than the WIOD to get
a more general picture of labor shifts among the
major 13 sectors of the economy. Similar results
can be obtained for the 33 sectors of WIOD.
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We can see that the largest outflows were ob-
served in agriculture and manufacturing. While
the former is a natural process associated with
the automation of production and characteristic
of most transition economies, the latter is rather
an unpleasant signal for the structure of the Rus-
sian economy given the large role of manufac-
turing in the creation of value added. The largest

inflow of labor resources, in turn, was observed
in construction, wholesale and retail trade as well
as transport and communications. Construction
and transport are sectors with relatively high la-
bor productivity and it is a good signal to the Rus-
sian economy. Figure 1 shows the more detailed
dynamics of employment in these sectors of the
economy.

Table 2
Results of total labor productivity decomposition
Rosstat WIOD
Year | Within- | Between- | Share of within | Share of between | Within- | Between- | Share of within | Share of between
effect effect effect effect effect effect effect effect
2001 - - - - -140 160 -6.68 7.68
2002 - - - - -240 10 1.06 -0.06
2003 843 -5.69 1.01 -0.01 450 -20 1.06 -0.06
2004 1364 16.61 0.99 0.01 1010 100 0.91 0.09
2005 764 55.95 0.93 0.07 530 -070 1.16 -0.16
2006 1481 47.03 0.97 0.03 960 120 0.89 0.11
2007 1962 60.59 0.97 0.03 1390 170 0.89 0.11
2008 1038 92.97 0.92 0.08 2200 -140 1.07 -0.07
2009 | -4944 -56 0.99 0.01 -3820 250 1.07 -0.07
2010 1099 24 0.98 0.02 760 -210 1.38 -0.38
2011 257 76.99 0.77 0.23 870 90 0.91 0.09
2012 | 10152 65 0.99 0.01 =500 180 1.56 -0.56
2013 -540 84 1.18 -0.18 -450 420 17.04 -16.04
2014 | -4256 46.52 1.01 -0.01 -2040 150 1.08 -0.08
2015 | -8058.2 11.25 1.00 0.00 - - - -
2016 32.01 14.09 0.69 0.31 - - - -
2017 791 29.13 0.96 0.04 - - - -
2018 -570 9.36 1.02 -0.02 - - - -
Total | 1416.48 | 572.86 0.71 0.29 980 1230 0.44 0.56
Source: Own calculations based on data from Rosstat and WIOD.
Table 3
Changes in the amount of labor used in economic sectors from 2002 till 2018
Share in the total Share in the total Absol h
amount of labor amount of labor \Dsolute change
used in the economy | used in the economy 1(r)1ftll:l f)ﬁl:ll?sl::lt
in 2002, % in 2018, %
Agriculture, hunting and forestry, fishing 13.20 7.32 -3412562.00
Mining and quarrying 1.84 1.69 -21103.00
Manufacturing 19.11 14.92 -2015144.00
Production and distribution of electricity, gas and water 2.99 3.47 452949.00
Construction 7.05 9.47 1932901.00
Wholesale and retail trade 15.65 20.26 3777382.00
Hotels and restaurants 1.70 2.55 646203.00
Transportation and communications 8.09 10.11 1702070.00
Financial activities 1.13 2.05 670665.00
Real estate operations, renting and services 7.77 8.11 558955.00
E(;Jgiilcsae(glnrii?}i’stration and military security; compulsory 497 5.41 511493.00
Education 9.55 8.09 -581601.00
Health care and social services 6.95 6.53 6536.00

Source: Own calculations based on Rosstat data.
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This result can be interpreted in different
ways. On the one hand, the outflow of resources
from manufacturing can hardly be called a posi-
tive trend for the Russian economy. On the other
hand, the inflow of resources in transport and con-
struction is a positive trend. Interestingly, mining
has lost labor resources, while sectors such as fi-
nancial activity and hotel business have increased.
Opverall, the resulting picture differs from the one
obtained earlier by Voskoboynikov and Gimpel-
son (2015) for 1995-2012, where the labor real-
location was into manufacturing. Thus, we found

that the role of competitive market selection for
labor productivity growth has increased some-
what in Russia in recent years, but predominantly
this reallocation occurs not in (but rather from)
manufacturing but in construction, transport, and
trade. This suggests that we should consider how
to stop the outflow of labor from manufacturing
by creating innovative directions in production
and encouraging domestic enterprises to expand
their market share both in the domestic market
and by exporting their goods abroad (Savin and
Winker, 2009; Savin and Winker, 2012).
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Figure 1. Dynamics of the number of employed labor in various sectors:
(a) agriculture, (b) manufacturing, (c) construction, (d) wholesale and retail trade, and (e) transportation
and communications. The number of employed (people) is shown vertically, the years are shown horizontally.
Source: Our own calculations are based on Rosstat data. Accessed on 18.03.2021.
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Conclusions

Labor productivity varies widely across sec-
tors in the Russian economy. This indicates the
potential for economic growth through the re-
allocation of labor from less productive sectors
to more productive ones as well as the potential
for productivity growth within the sectors them-
selves. We assessed the role of these two factors
in changing the aggregate productivity of the Rus-
sian economy. To test the reliability of the results
obtained, a decomposition was carried out on two
data sets: Rosstat and WIOD.

The results of the decomposition lead us to a
conclusion about the presence of competitive se-
lection in the sectors of the economy, which indi-
cates positive structural changes and the flow of re-
sources from less to more productive sectors. For
the Rosstat data, the ratio of the effect of changes
in labor productivity and labor resource spillovers
by sector on aggregate labor productivity over the

period was 0.71/0.29, and for the WIOD data it
was 0.44/0.56. This indicates that labor resources
are more likely to be reallocated to related sec-
tors (e.g., between manufacturing industries). It
was found that as the granularity of sectors in the
sample increases (from 13 to 33), the effect of re-
source spillovers begins to dominate the economy
over productivity growth within the sectors them-
selves. Thus, we can conclude that for a more ac-
curate assessment of labor reallocation on changes
in aggregate productivity, a deeper sectoral detail
is needed to obtain a more accurate estimate of
competitive selection. We also determined that
the largest outflows of labor were in agriculture
and manufacturing, while the inflows were in con-
struction, wholesale and retail trade.

This study can be useful in determining in-
dustrial policy priorities to maintain labor re-
sources in productive sectors of the economy in
the future.

References

Baily, M.N., Hulten, C., Campbell, D., Bresnahan, T., & Caves, R.E. (1992). Productivity dynam-
ics in manufacturing plants. Brookings Papers on Economic Activity. Microeconomics, Brookings In-

stitution Press: Washington, DC, pp. 187-267.

Bartelsman, E., Haltiwanger, J., & Scarpetta, S. (2013). Cross-country differences in productiv-
ity: The role of allocation and selection. American economic review, 103(1), 305-334. doi: 10.1257/

aer.103.1.305

Bessonov, V.A. (2004). On Dynamics of Total Factor Productivity in the Russian Economy in
Transition. The HSE Economic Journal, 8, 542-587. Retrieved from: https://ej.hse.ru/en/2004-8-

4/26547197.html

Cantner, U, Kruger, J., & Sollner, R. (2012). Product quality, product price, and share dyna-
mics in the German compact car market. Industrial and Corporate Change, 21(5), 1085-1115. doi:

10.1093/icc/dts002

Cantner, U, Savin, I., & Vannuccini, S. (2019). Replicator dynamics in value chains: Explaining
some puzzles of market selection. Industrial and Corporate Change, 28(3), 589-611 doi: 10.1093/

icc/dty060

Denison, E.E (1962) The Sources of Economic Growth in the United States and the Alternatives
before Us. Committee for Economic Development, New York.

De Vries, G., Timmer, M., & de Vries, K. (2015). Structural transformation in Africa: Static gains, dy-
namic losses. The Journal of Development Studies, 51(6), 674-688. doi: 10.1080/00220388.2014.997222

Dosi, G., Moschella, D., Pugliese, E., & Tamagni, E (2015). Productivity, market selection, and
corporate growth: Comparative evidence across US and Europe. Small Business Economics, 45, 643-672.

doi: 10.1007/s11187-015-9655-z

Foramitti, J., Savin, I., & van den Bergh, J. (2021a). Emission tax vs. permit trading under bounded
rationality and dynamic markets. Energy Policy, 148(B), 112009. doi: 10.1016/j.enpol.2020.112009

Foramitti, J., Savin, I., & van den Bergh, J. (2021b). Regulation at the source? Comparing up-
stream and downstream climate policies. Technological Forecasting and Social Change, 172, 121060.

doi: 10.1016/j.techfore.2021.121060

Foster, L., Haltiwanger, J., & Krizan, C.J. (2001). New Developments in Productivity Analysis,
Chicago: University of Chicago Press. In: Aggregate Productivity Growth: Lessons from Microeco-

nomic Evidence, pp. 303-372.

R-ECONOMY 4

r-economy.com

Online ISSN 2412-0731


https://doi.org/10.15826/recon.2022.8.1.005
https://doi.org/10.1257/aer.103.1.305
https://doi.org/10.1257/aer.103.1.305
https://ej.hse.ru/en/2004-8-4/26547197.html
https://ej.hse.ru/en/2004-8-4/26547197.html
https://doi.org/10.1093/icc/dts002
https://doi.org/10.1093/icc/dty060
https://doi.org/10.1093/icc/dty060
https://doi.org/10.1080/00220388.2014.997222
https://doi.org/10.1007/s11187-015-9655-z
https://doi.org/10.1016/j.enpol.2020.112009
https://doi.org/10.1016/j.techfore.2021.121060

R-ECONOMY, 2022, 8(1), 57-67 doi: 10.15826 /recon.2022.8.1.005

Gimpelson, V., Zhikhareva, O., & Kapeliushnikov, R. (2014). Job Turnover: What the Russian Sta-
tistics Tells Us. Voprosy Ekonomiki, (7), 93-126. (In Russ.) doi: 10.32609/0042-8736-2014-7-93-126

Griliches, Z., & Regev, H. (1995). Firm productivity in Israeli industry 1979-1988. Journal of
Econometrics, 65(1), 175-203. doi: 10.1016/0304-4076(94)01601-U

Gross, C. (2012). Explaining The (Non)Causality between Energy and Economic Growth in

the U.S.A. Multivariate Sectoral Analysis, Energy Economics, 34(2), 489-499. doi: 10.1016/j.ene-
€0.2011.12.002

Hsieh, C.T., & Klenow, PJ. (2009). Misallocation and manufacturing TFP in China and India.
The Quarterly Journal of Economics, 124(4), 1403-1448. doi: 10.1162/qjec.2009.124.4.1403

Ma, Y.Z. (2015). Simpson’s paradox in GDP and per capita GDP growths. Empirical Economics,
49, 1301-1315. doi: 10.1007/s00181-015-0921-3

McMillan, M., & Rodrik, D (2011) Globalization, structural change and productivity growth.
In: Bacchetta, M., & Jansen, M. (eds) Making globalization socially sustainable, international labour
organization and world trade organization. Geneva, pp. 49-84.

McMillan, M., Rodrik, D., & Verduzco-gallo, I. (2014). Globalization, structural change, and
productivity growth, with an update on Africa. World Development, 63, 11-32. doi: 10.1016/j.world-
dev.2013.10.012

Metcalfe, J.S. (1994). Competition, Fisher’s Principle and increasing returns in the selection pro-
cess. Journal of Evolutionary Economics, 4, 327-346. doi: https://doi.org/10.1007/BF01236409

Mironov, V.V,, & Konovalova, L.D. (2019). Structural changes and economic growth in the world
economy and Russia. Russian Journal of Economics, 5(1), 1-26. doi: 10.32609/j.ruje.5.35233

Mundt, P, Cantner, U, Inoue, H., Savin, I., & Vannuccini, S. (2021). Market selection in global
value chains. BERG Working Paper Series No. 170. Retrieved from: http://hdL.handle.net/10419/234123

Olley G. S. & Pakes A. (1996). The dynamics of productivity in the telecommunications equip-
ment industry. Econometrica, 64(6), 1263-1297. doi: 10.2307/2171831

Pasinetti, L.L. (1981). Structural change and economic growth. Cambridge University Press,
Cambridge.

Rodrik, D. (2013). Unconditional convergence in manufacturing. The Quarterly Journal of Eco-
nomics, 128(1), 165-204. doi: 10.1093/gje/qjs047

Savin, I. (2021). Measuring market selection: state of the art and ways forward. Emerging Econ-

omies, pp. 9-13. Retrieved from: https://www.osservatorio-economie-emergenti-torino.it/emerg-
ing-economies/71-20-december-21/364-20-savin.html

Savin, I. (2020). Studying market selection in Russia and abroad: Measurement problems, na-
tional specificity and stimulating methods. Journal of the New Economic Association, 48(4), 197-204
(In Russ.) doi: 10.31737/2221-2264-2020-48-4-9

Savin, I.V,, Mariev, O.S., & Pushkarev, A.A. (2019). Survival of the fittest? Measuring the strength
of market selection on the example of the Urals Federal District. The HSE Economic Journal, 23(1),
90-117. (In Russ.) doi: 10.17323/1813-8691-2019-23-1-90-117

Savin, I.V,, Mariev, O.S., & Pushkarev, A.A. (2020). Measuring the strength of market selection in
Russia: When the (firm) size matters. Voprosy Ekonomiki, 2, 101-124. (In Russ.) doi: 10.32609/0042-
8736-2020-2-101-124

Savin, I., & Winker, P. (2009). Forecasting Russian foreign trade comparative advantages in the
context of a potential WTO accession. Central European Journal of Economic Modelling and Econo-
metrics, 1(2), 111-138.

Savin, I., & Winker, P. (2012). Heuristic optimization methods for dynamic panel data model se-
lection: application on the Russian innovative performance. Computational Economics, 39, 337-363.
doi: 10.1007/s10614-010-9243-x

Simacheyv, Y.V,, Kuzyk, M.G., & Pogrebnyak, E.V. (2018). Federal Industrial Policy: Basic Models
and Russian Practice. Journal of the New Economic Association, 3, 39-51. doi: 10.31737/2221-2264-
2018-39-3-8

Simpson, E.H. (1951). The interpretation of interaction in contingency tables. Journal of the Roy-
al Statistical Society. Series B. Statistical Methodology, 13(2), 238-241. doi: 10.1111/j.2517-6161.1951.
tb00088.x

66 W r-economy.com

Online ISSN 2412-0731


https://doi.org/10.15826/recon.2022.8.1.005
https://doi.org/10.32609/0042-8736-2014-7-93-126
https://doi.org/10.1016/0304-4076(94)01601-U
https://doi.org/10.1016/j.eneco.2011.12.002
https://doi.org/10.1016/j.eneco.2011.12.002
https://doi.org/10.1162/qjec.2009.124.4.1403
https://doi.org/10.1007/s00181-015-0921-3
https://doi.org/10.1016/j.worlddev.2013.10.012
https://doi.org/10.1016/j.worlddev.2013.10.012
https://doi.org/10.1007/BF01236409
https://doi.org/10.32609/j.ruje.5.35233
http://hdl.handle.net/10419/234123
https://doi.org/10.2307/2171831
https://doi.org/10.1093/qje/qjs047
https://www.osservatorio-economie-emergenti-torino.it/emerging-economies/71-20-december-21/364-20-savin.html
https://www.osservatorio-economie-emergenti-torino.it/emerging-economies/71-20-december-21/364-20-savin.html
https://doi.org/10.31737/2221-2264-2020-48-4-9
https://doi.org/10.17323/1813-8691-2019-23-1-90-117
https://doi.org/10.32609/0042-8736-2020-2-101-124
https://doi.org/10.32609/0042-8736-2020-2-101-124
https://doi.org/10.1007/s10614-010-9243-x
https://doi.org/10.31737/2221-2264-2018-39-3-8
https://doi.org/10.31737/2221-2264-2018-39-3-8
https://doi.org/10.1111/j.2517-6161.1951.tb00088.x
https://doi.org/10.1111/j.2517-6161.1951.tb00088.x

R-ECONOMY, 2022, 8(1), 57-67 doi: 10.15826 /recon.2022.8.1.005

Tang, J., & Wang, W. (2004). Sources of aggregate labour productivity growth in Canada and the
United States. Canadian Journal of Economics. 37(2),421-444. doi: 10.1111/7.0008-4085.2004.00009.x

Timmer, M., de Vries, G.J., & De Vries, K. (2015). Patterns of structural change in developing
countries. Routledge. doi: 10.1257/9780203387061

Voskoboynikov, I., & Gimpelson, V. (2015). Productivity growth, structural change and infor-
mality: the case of Russia. Voprosy Ekonomiki, 11, 30-61. (In Russ.) doi: 10.32609/0042-8736-2015-
11-30-61

Information about the authors

Ivan V. Savin - Professor at the Department of Economics, Graduate School of Economics and
Management, Ural Federal University (19 Mira Str., 620002 Ekaterinburg, Russia); Researcher, Institute
of Environmental Science and Technology, Autonomous University of Barcelona (ICTA-ICP Building
(Z), UAB Campus, Cerdanyola del Valles, 08193 Barcelona, Spain); e-mail: ivan.savin@uab.cat

Denis K. Letyagin - MA student at the Department of Economics, Graduate School of Econom-
ics and Management, Ural Federal University (19 Mira Str., 620002 Ekaterinburg, Russia); e-mail:
denletyagin@gmail.com

ARTICLE INFO: received January 23, 2022; accepted March 18, 2022

HNudopmanusa 06 aBropax

Casun lIBan BanepweBuu - PhD, mpodeccop, kadenpa sxkoHOMukm, VMIHCTUTYT 9KOHO-
MVKU U yIpaBieHns, Ypaabckuit Gpenepanbublit yauBepcureT (Poccus, 620002, Exatepun6ypr,
yn1. Mupa, 19); Hay4HBIl COTPYAHUK, VIHCTUTYT 9KOJIOTMYECKMX HAyK U TeXHOIOTUI, ABTOHOM-
Hblil yHUBepcuteT bapcenons! (Vcmannsa, 08193 Cepmanbona-genb-Banbec, ICTA-ICP); e-mail:
ivan.savin@uab.cat

Nerarun Jennc KOHCTaHTMHOBUY — MarucTp S3KOHOMUKH, Kadepa SKOHOMUKM, YPaTbCKUil
dbenepanbhbii yauBepcuret (Poccns, 620002, ExarepunOypr, yn1. Mupa, 19); e-mail: denletyagin@
gmail.com

VMHO®OPMAIMNA O CTATDE: nata nocrynnenus 23 susaps 2022 2.; nata IPUHATHAA K TIe9aTH
18 mapma 2022 1.

ERER
ECRR-RIBEPEF— BT, HiR , BFR  KFEEFR , SRS
K (HZHr , fpgm: 620002, M-REEMHE |, KHif195 ) ; RAAR | IMERZ5RAZE
e, BEBEEAASE (FEF , tif4s : 08193 , FE/RIAfEEH-#E/REFIHT , ICTA-ICPHR
Aty ) ; HBfE : ivan.savin@uab.cat.
EETE-ARE-BHHETIBHT —ZFRMLT |, 8% K |, BHI/RBIKE (EHS
Hr , #R%: 620002, M-RHEEHME |, KAIf19S ) ; HiFE : denletyagin@gmail.com.

67 w r-economy.com

Online ISSN 2412-0731


https://doi.org/10.15826/recon.2022.8.1.005
https://doi.org/10.1111/j.0008-4085.2004.00009.x
https://doi.org/10.1257/9780203387061
https://doi.org/10.32609/0042-8736-2015-11-30-61
https://doi.org/10.32609/0042-8736-2015-11-30-61
mailto:ivan.savin@uab.cat
mailto:denletyagin@gmail.com
mailto:ivan.savin@uab.cat
mailto:denletyagin@gmail.com
mailto:denletyagin@gmail.com
mailto:ivan.savin@uab.cat
mailto:denletyagin@gmail.com

